"No  trouble  holding  vacuum  with  these  traps" 


"They  certainly  are  an  easy  trap 
to  maintain.  We  haven't  done  a 
thing  to  them  yet — and  no  more 
trouble  holding  vacuum",  says 
Joseph  Vermuelen,  Floral  Avenue 
Greenhouses,  Mt.  Clemens,  Mich. 

Dozens  of  Armstrong  "blast” 
craps  are  used  at  this  greenhouse 
CO  drain  hearing  coils  operating 
at  2  to  10  lbs.  pressure  with  a 
10*'  vacuum  return. 

Armstrong  traps  are  especially 
desirable  for  low  pressure  vacuum 


return  systems  because  of  their 
durability  and  long  service  with¬ 
out  leakage.  (It’s  the  leaky  traps 
that  make  you  lose  vacuum.) 

There  is  nothing  in  an  Armstrong 
trap  to  rupture.  The  bucket  is 
open.  Every  trap  is  factory  tested 
at  500  lbs.  water  pressure.  Hard¬ 
ened  chrome  steel  valve  and  seat 
.. .  stainless  steel  bucket  and  lever 
assembly — the  same  design,  ma¬ 
terials  and  workmanship  used  in 
Armstrong  traps  for  power  plant 
service  at  900  lbs.  pressure,  900  de¬ 


4pp(icatioit  EiijiiieMed 

AIIIMSIR0N6  STEAM  TRAPS 


grees  temperature!  It’s  no  wonder 
they  last  for  years  without  repairs 
in  low  pressure  vacuum  return  ser¬ 
vice.  Don’t  ever  let  anyone  tell  you^ 
the  Armstrong  inverted  bucket 
crap  isn’t  good  for  this  service. 
It’s  best!  There’s  proof  galore. 
Ask  your  Armstrong  Representa¬ 
tive  for  the  facts,  or  write: 

ARMSTRONG  MACHINE  WORKS 

844  MapU  Thr«*  Rivcri,  Michi9«n 


FREE  FACTS  FOR  YOU  .  .  . 

Ask  for  thoM  roprinU:  'Vacuum 
itii't  Vacuum  ta  a  StoamTrap* 
and  'Flatli  at  Trap*'.  Horo 
ara  fact*  to  givo  you  bottor 
trapping.  Writ*  or  call  to¬ 
day,  no  obligation. 
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BIFURCATOR  FAN  imCWNTLY  IXHAUSTS  hot 

CORMSIVK,  PLAMMABU  AND  IXPLOSIVI  FUMIS 


DHOTHfZAT  PANS  DIVISION  CDCCI 

D«pt.  HV-6BB  IKCt! 

AmcrlcM  MccIiIm  M«t«Ui  lac. 
lost  MoIIm,  llllaoit 

PUaM  Mnd  m«  "D«ti9n  Data  for  Eihautt  Syttami"  and 
Bifurcator  Bullatin  DB-4>S2. 


Bifurcator  Fans  exhaust  fumes  at  /op  efficiency  by  avoiding 
a  directional  change  in  the  air  stream.  Other  fans  often 
require  a  SH>°  change  in  direction  of  the  exhaust  stream 
with  resultant  loss  in  efficiency. 


The  fan  motor  stays  clean,  cool  and  accessible.  Fumes  are 
by-passed  (bifurcated)  around  the  motor  chamber  which  is 
completely  isolated  from  the  exhaust  stream. 


A  Bifurcator  Fan  is  easily  installed  .  .  .  just  like  a  flanged  section  of 
ductwork.  It  can  be  mounted  horizontally,  vertically  or  at  an  angle. 
Lightweight  and  extremely  compact,  a  Bifurcator  requires  no  platform 
or  supports.  Bifurcators  are  available  in  sizes  from  1140  CFM  (12'' 
diameter  fan  with  1/20  HP  motor)  up  to  45,000  CFM  (48"  diameter 
fan  with  20  HP  motor).  Housings  and  fan  wheels  can  be 
fabricated  of  non-corrosive  metals,  or  can  be  protected  with 
a  variety  of  corrosion-resistant  coatings. 


Be  ready  with  the  facts  about  Bifurcators  next  time  you  have  a 
fume  removal  problem.  Fill  in  and  mail  the  handy  coupon 
below  .  .  .  TODAY! 


Bifurc«for  F«n  installi  jutf 
iikt  «  Motion  of  ductwork. 
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TH«  only  Matched 


COOLING  TOWERS 

The  Halstead  it  Mitchell  Cooling  Towers  you 
■elect  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  need  no  longer  buy  a  high-efliciency 
cooling  tower  to  work  with  a  low-efficiency  con¬ 
denser  (or  vice-veraa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  condenser  (or  vice-versa). 


and  CONDENSERS 


Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser— 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  more.  Why  sell  less? 


on  tho  woHod  dock  surface  against  rotting  or  fungus  attack 


Only  Halstead  it  Mitchell  pressure-creosoting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers . . .  and  cuts  down  on  water  losses  due  to  ’’atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  steel  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


Lifetime  Cleanability 

'The  mechanical  cleaning  of  H&M  double-tube,  counter-ffuw 
condenst'rs  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  'The  result  is  lowered  discharge  pressures  . . .  more 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wall 
remains  intact,  and  the  c'ondenser  gives  extra  years  of 
peak  service. 


At  LEEdIng  HEating  and 
REfrlgaratlon  WholaaalEra 
iVERYWHERB 


Writs  for  Dsiailsd  Spse/ffcofionc 
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Air  Force  Base  in  New  Jersey  by  Charles  Simkin  &  Sons. 
Inc.,  to  designs  by  American  Hydrotherm.  Other  pic¬ 
tures  on  page  96. 
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Th»  5t»arn§-Koi»r 
Building,  honrn  oBIca 
at  tha  Arm  at  Dan- 
var,  Colorado,  da- 
$ignad,  anginaarad, 
and  conatructad  by 
Slaarna- ftogar  with 
Mr.  J.  Rogar  Muakk 
M  conaulting  archi- 


and  iHgenoU-Band  CBntrtfugat 
Pumps  plug  their  part  .  . . 


Inttallationt  such  as  this  are  becoming  the  rule  rather 
than  the  exception  these  days.  Even  in  the  cooler  areas 
of  the  country,  office  buildings,  theatres,  shopping  centers, 
restaurants,  hotels,  hospitals,  etc.  are  catering  to  the  com¬ 
fort  of  their  employees  and  customers  with  central  sys¬ 
tem  air  conditioning. 

Ingersoll-Rand  Centrifugal  Pumps  from  Va  horsepower 
up  are  ideal  for  cooling  tower  or  chilled  water  service 
anywhere.  These  dependable  pumps  help  give  indoor 
comfort  day  in  and  day  out  with  minimum  maintenance 
and  maximum  efficiency. 

When  you  are  working  on  an  air  conditioning  job 
check  Ingersoll-Rand  Circulating  Pumps  to  do  a  bonus 
job  for  you.  In  the  meantime,  write  for  full  information 
on  I-R  pumps  for  air  conditioning  service.  Remember, 
the  job  is  never  too  small  nor  too  large  for  the  Ingersoll- 
Rand  Line. 


An  Ingaraoll-Rand  Claaa  4CRVL  30  horaapowar  cradla- 
mountad  pump  on  cold  watar  circulation  aarvica.  Da- 
livary  S60  gpm—haad  55  laat. 

An  Ingaraoll-Rand  Claaa  4DMV  30  horaapowar  hori- 
rontally-aplit  pump  on  cold  watar  circulation  aarvica. 
Dalivary  610  gpm—haad  85  laat. 
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HIGH  SPOTS 

i 

Largest  woolen  mill,  to  be  built  by  Textron  in  the  South,  will  have  1000  workers, 
be  completely  air  conditioned.  Designers,  Lockwood  Greene  Engineers,  Inc.,  New  York. 

Automatic  anthracite>lNiming  equipment  shipments  for  first  quarter  up  29% 
over  1954.  March  shipments  50%  ahead  of  last  year. 

1,500,000  tons  of  sulphur  dioxide  are  poured  into  New  York  City’s  air  each  year, 
the  City  Air  Pollution  Control  Department  states,  resulting  in  high  corrosion  rates. 

Natural  gas  consumers  enjoy  a  luxury  fuel,  thus  are  not  entitled  to  Government 
control  of  its  price.  Senator  J.  William  Fulbright  told  a  Senate  committee. 

A  fire  control  device  vents  hot  gases  and  smoke  from  locaUxed  fires  on  the 
principle  of  a  fireplace,  thus  making  spread  of  fire  through  other  parts  of  a  building 
easier  to  control.  Made  by  Wasco  Prt^ucts,  Inc.,  Cambridge,  Mass.,  the  device  was 
tested  in  May  at  Factory  Mutual  laboratories. 

Europeans  resist  oil  uses  as  coal  remains  dominant  political  and  economic  force. 
In  France,  the  use  of  oil  for  home  heating  actually  is  restricted  by  an  agreement 
between  the  oil  companies  and  the  coal  distributors’  cartel.  See  News  of  the  Month 
department  in  this  issue. 

Mechanical  Contractors  Association  of  America  was  selected,  on  the  last  day 
of  their  Houston  convention,  as  the  new  name  of  the  66*year*oId  Heating,  Piping 
and  Air  Conditioning  Contractors  National  Association. 

The  Atomic  Energy  Commission  is  inviting  proposals  to  purchase  the  heat 
produced  in  a  reactor  now  under  construction  30  miles  northwest  of  downtown  Los 
Angeles.  Details  in  News  pages. 

An  increase  of  43.6%— largest  in  the  industry's  history — in  sales  of  cast  iron 
boilers  for  home  heating  was  achieved  in  the  first  quarter  of  1955  as  compared  to 
the  first  quarter  of  1954,  according  to  IBR. 

Industrial  building  contracts  are  setting  new  highs  for  peacetime.  Awards  hit 
$974  million  for  this  year  by  mid-May,  topping  the  same  period  last  year  by  31%. 
Mass  housing  awards  the  first  20  weeks  in  1955  were  a  sharp  62%  ahead  of  the 
same  period  in  1954,  while  commercial  building,  up  33%,  was  also  at  a  record  high, 
according  to  Engineering  News  Record  and  Construction  Daily. 

A  new  aluminum  alloy  announced  by  Alcoa  has  greatly  improved  mechanical 
properties  at  temperatures  in  the  range  500  to  600^  deg  F. 

Shipments  of  fans,  blowers,  unit  heaters  and  accessory  equipment  during  1954 
t«)taled  $257  million,  up  3%  over  1953,  according  to  the  Bureau  of  the  Census,  De¬ 
partment  of  Commerce.  Of  the  1954  total,  fans  and  blowers  accounted  for  $196  million, 
unit  heaters  $58  million,  and  air  washers  $1.4  million. 

Atlantic  City,  N.  J.,  Electric  Co.  predicts  that  electricity  will  compete  with  oil, 
gas,  and  coal  for  house  heating  within  three  years,  with  heat  pumps  installed  in 
one  out  of  10  houses  by  1965. 

By  the  end  of  1965,  more  than  10  million  U.  S.  dwellings  will  be  equipped  with 
air  conditioning,  according  to  Mason  Roberts,  General  Motors  vice  president  and 
head  of  Frigidaire. 
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WASHINGTON  OVBRTONBS 


by  LORING  OVERMAN 


BMiaeM,  in  a  rising  crescendo  approaching  boom  volume,  sounds  thafi  keynote 
for  Washington's  current  overtimes.  The  Department  of  Commerce  Office  of  Business 
Economics  pulled  out  all  the  stops  on  May  16  when  it  released  its  report  on  groaa 
natioanl  piquet  for  the  first  quarter  of  1955.  O 

GNP  advanced  to  a  $370  billion  annual  rate,  as  compared  with  1362  billion  in 
the  fourth  quarter  of  1954,  and  $356  billion  in  each  of  the  preceding  quarters  of  last 
year.  The  recent  increase  restored  the  dollar  total  of  gross  national  product  to  its 
previous  peak  reached  in  the  second  quarter  of  1953. 

Bnaineao  tweenatera,  private  and  public,  are  estimating  that  gains  during  later 
quarters  may  boost  the  GNP  total  for  all  of  1955  to  $385  billion  .  .  .  possibly  more. 

Resulting  overtones  are  no  less  distinct.  Among  them: 


Bvaineas  refpalnticRii  efforts  thrive  when  business  is  on  the  move  .  .  .  whether 
up  or  down.  In  this  instance  a  divided  Washington — with  Democrat-controlled  Con¬ 
gress  and  GOP  White  House — applies  opposing  pressures. 

•  Senator  Paul  Douglas  (D-llI.)  advocated  restrictions  on  the  size  of  corpora¬ 
tions.  In  testimony  before  the  House  Antimonopoly  Subcommittee  he  said;  “It  is 
essential  that  not  only  should  new  mergers  and  concentrations  of  economic  power  be 
prohibited  but  that  existing  concentrations  should  be  dealt  with  effectively  and  reduced 
under  the  antitrust  laws." 

•  Senator  John  Sparknuin  (D-Ala.),  in  a  public  address,  warned  that  the 
current  wave  of  mergers  threatens  the  existence  of  four  million  small  business  enter¬ 
prises  and  u  “a  sure  road  to  totalitarianism." 

[^•  Senator  Wayne  Morse  (D-Ore.),  also  before  the  House  Antimonopoly  Sub¬ 
committee.  urged  that  inquiry  into  antitrust  aspects  in  the  power  utility  field  be  further 
explored. 


Meanwhile  .  .  . 

Labor  reportedly  sees  in  the  current  business  activity  an  opportunity  to  press 
for  further  gains,  aided  and  aletted  by  legislators  of  like  mind. 

•  SecreUu7  of  Labor  Mitchell  has  puzzled  some  GOP  cohorts  by  urging 
passage  of  S.  1091 — granting  aid  to  states  for  industrial  safety  programs — same  to  be 
up  to  federal  standards.  Puzzle  is  that  the  recommendations  go  further  and  seek  more 
power  than  proposals  of  previous  administrations  presumed  to  be  more  labor-minded. 

•  Abo,  business  observers  are  viewing  wiffi  concern  two  new  labor  develop* 
menta.  First  u  the  AFL-CIO  merger;  second,  outcropping  of  new  buildings  con¬ 
structed  by  labor  organizations  as  headquarters  offices  in  Washington.  AFL  main 
office  is  across  a  park  from  the  White  House;  others  on  Washington’s  Fifteenth,  Six¬ 
teenth  and  Seventeenth  streets — within  sight  of  Presidential  mansion. 

•  Moves  to  compromiae  miniasuni  wage  legislation  at  $1  per  hour  continue; 
extension  of  coverage  under  Wage-Hour  Act  is  rtill  a  possibility. 

•  Differences  of  opinion  on  Taft-Hartley  are  so  deep-seated  that  no  action 
is  anticipated  at  thb  session. 

D 

Bnilding  Outlook  continues  favorable,  with  growing  indications  that  brakes 
will  be  applied  cautiously  to  housing  construction  inducements. 


(Continued  on  page  8) 
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Ihis  is  the  New  Bridge  Elementary  School  in 
New  Milford,  N.  J.  When  it  was  built,  Arthur 
Rigolo,  the  architect,  had  specified  Infra  multiple 
accordion  aluminum  insulation.  Type  6,  and  it  was 
installed  in  the  ceilings. 

In  July  1963,  the  roof  of  this  school  was  set 
on  fire  from  the  outside.  Most  of  the  roof  area 
ABOVE  four  classrooms  was  destroyed,  but  Infra 
Insulation  protected  their  ceilings.  The  fire  did  not 
penetrate  below  the  insulation. 

The  ceiling  beams  were  found  to  have  been  char¬ 
red  by  the  fire  ABOVE  the  insulation:  but  the 
SAME  ceiling  beams  were  NOT  charred  below  it. 

When  the  roof  area  was  renovated  in  August 
1953,  Infra  multiple  accordion  aluminum  insula¬ 
tion  was  again  installed  between  the  roof  beams. 

Fires  sometimes  spread  more  rapidly  when  ag¬ 
gravated  by  Heat-Rays  or  Radiation;  or  because 
of  flow  of  super-heated  air.  The  surfaces  of  multi¬ 
ple  accordion  aluminum  have  a  Heat  Ray  or  Radi¬ 
ation  absorptivity  and  emissivity  of  only  with 
97%  reflectivity,  whether  the  heat  rays  originate 
in  the  sun,  a  furnace,  a  warmed  surface  or  a  burn¬ 
ing  area  in  a  building.  Aluminum  will  not  burn. 
It  has  a  melting  point  of  1220*  F.  Even  the  fiber 
separators  of  standard  Infra  are  flame-resistant. 


nMtMrapk  af  saetiaa  af  cailiat  baaai  ratMvai  fra« 
Naw  Iridfa  SclMal  wbaa  fira  uauga  was  rapairad. 


To  obtain  maximum,  uniform-depth  protection 
against  heat  loss  and  condensation  formation,  it 
is  necessary  to  use  the  new  edge-to-edge  multiple 
aluminum,*  each  sheet  of  which  stretches  from 
joist  to  joist,  and  also  all  through  the  flanges  for 
further  vapor  protection  as  well  as  permanent  at¬ 
tachment  of  each  sheet  of  aluminum. 

In  addition  to  reflecting  heat  by  Radiation,  which 
represents  50%  to  93.%  of  all  heat  transferred 
through  building  spaces  depending  on  direction  of 
heat-flow,  the  layers  of  aluminum  and  fiber  retard 
convection,  or  movement  of  warm  air.  The  alter¬ 
nating  air  spaces  have  low  density,  therefore  Con¬ 
duction  through  them  is  slight.  The  solid  alumi¬ 
num  sheets,  long  and  continuous,  are  almost  com¬ 
pletely  impervious  to  water  vapor.  Infiltration 
under  the  flat,  stapled  flanges  is  slight. 

Condensation  on  or  within  this  type  of  insula¬ 
tion  is  minimized  by  the  scientific  construction  of 
multiple  layers  of  aluminum,  fiber  and  air  spaces. 

A  very  useful  and  interesting  ‘‘Radiation  Table” 
listing  the  Emissivity,  Absorptivity  and  Reflec¬ 
tivity  of  the  Surfaces  of  a  long  list  of  materials  has 
been  prepared  by  Alexander  Schwartz,  president 
of  Infra  Insulation,  Inc.  It  is  yours  for  the  asking. 

Also  yours  for  the  asking  is  an  illuminating  dis¬ 
cussion  of  why  and  how  aluminum  insulates,  even 
under  extreme  conditions.  It  will  be  found  in  the 
booklet  “Thermal  Test  Coefficients  of  Aluminum 
Insulation  for  Buildings,”  published  by  the  Amer¬ 
ican  Society  of  Heating  &  Air-Conditioning  Engi¬ 
neers.  A  free  copy,  and  samples  of  the  new  insula¬ 
tion  sent  by  us  on  request. 

■pplit4  for 

COST  OF  EDGE-TO-EDGE  INFRA 

Multiple  Aluminum  Insulation  installod  in  now 
construction  botwoon  wood  joists,  motoriol  and  labor 

Typo  6-PS  about  10f(  sq.  ft.  Typo  4-PS  about  8<  sq.  ft. 


I  Infra  Insulation,  Inc.,  626  Broadway,  N.  Y.,  N,  Y.,  Dept.V-6  | 
I  □  Please  send  FREE  A.8.H.A.C.E.  Booklet,  “Thermal  Test  j 
I  Coefficients  of  Aluminum  Insulation  for  Buildings.'’  j 

I  Name. _ i 

I  Firm _ I 

I  Address _  I 

I - 
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WASHMQTON  OVnTONIS  (Continued  from  page  6) 


^  Coauaeree  Department  announced  on  May  13  a  aunrey  of  vacancies  in  all 
rental  |vopeitiea  having  100  or  more  units.  Purpose:  to  provide  information  on  the 
supply  of  available  apeitments  in  relation  to  demand.  Results  of  the  survey  are 
expected  to  have  a  bearing  on  future  government  policies  re:  rental  housing. 

•  Blew  approach  to  tlm  aeborrf  cone  traction  problem  is  provided  in  proposals 
of  Representatives  Kearns  (R>Pa.)  and  Baily  (D-W.  Va.).  Proponents  ^suggest  grants 
to  states,  no  loans — U.  S.  to  pay  half  of  billion'a*year  cost,  splitting  with  states.  Plan 
would  cost  more  than  Administration  proposal,  but  might  hurry  completion  of  most- 
needed  300,000  classrooms  during  next  six  years. 

•  Indnetrial  expaa^n,  planned  over  10-year  program,  is  beginning  to  riiow 

prospects  of  taking  up  any  alack  in  housing.  0 

•  A  five^'ear  extendon  of  the  Federal  Housing  Adminutration’s  Title  I  home 
repair  and  improvement  program  is  being  urged  by  several  units  of  the  building  and 
home  finance  industry.  Expansion  of  provbions  for  housing  on  college  campuses  is 
also  being  urged  at  hearings  before  the  Senate  Banking  Subcommittee. 

Defense  Prodnetion,  always  of  interest  directly  or  indirectly  to  air-conditioning 
people,  continues  uninterrupted. 

•  House  and  Senate  have  both  passed  a  major  appropriatlona  bill  providing 
.^H^|31.5  billion  for  the  Defense  Department.  Added  to  carry-over  funds,  the  Department 

HfiKl^ill  billion  to  spend  in  the  fiscal  year  beginning  July  1. 

•  Efforts  to  get  the  Defense  Department  out  of  competition  with  private  business 
revealed  some  differences  of  opinion.  In  passing  the  budget  measure,  the  House  took 
two  votes  on  the  question  of  permitting  the  Department  to  contract  with  private 
business  for  such  items  as  rope  and  paint — things  **traditionaUy  produced”  by  civilian 
Defense  Department  employees.  On  a  final  roll  call  the  House  voted  202  to  184  to 
encourage  private  bidding. 

•  A  bill  to  eliminate  so-called  bid-shopping  on  federal  construction  projects 
is  having  tough  sledding.  Three  government  agencies — Defense,  General  Services 
Administration  and  Atomic  Energy  Commission— claimed  the  bill  would  encumber 
them  with  unnecessary  detaUs.  The  bill  is  strongly  sufqwrted  by  mechanical  specialty 
contractors  engaged  in  electrical,  plumbing,  heating,  and  air-conditioning  work. 
Plumbers*  and  electrical  workers*  unions  of  the  AFL  also  support  the  bill. 

Waabington  Headquarters  of  the  Air-Conditioning  and  Refrigeration  Institute  q 
was  preparing  to  release,  late  in  May,  a  new  set  of  standards  for  advertising  and 
selling  room  air  conditioning  equipment  The  standards  were  being  worked  out  in 
conjunction  with  the  National  Better  Business  Bureau.  The  new  standards  provide  for 
a  16q>oint  program  designed  to  provide  buyers  with  a  basis  for  comparing  advertising 
and  sales  claims.  In  general,  the  standanfe  will  explain  that  the  cooling  capacity  of 
units  to  be  compared  should  be  tested  under  identical  conditions.  The  standards  also 
publicise  the  long  established  ASRE  rule  that  no  unit  produced  by  a  manufacturer 
should  vary  more  than  8%  from  published  ratings. 

Alomie  Energy  continues  to  be  an  all-engrossing  subject  in  Washmgton  technical 
circles.  Recent  event  of  interest  was  a  briefing  May  19-20  at  the  Idaho  National  Reactor 
Testing  Station  at  Idaho  Falls,  Idaho.  The  briefing  waa  for  firms  interested  in  submit¬ 
ting  bids  on  a  test  reactor,  q 

AEC  had  announced  earlier  that  it  will  take  bida  until  July  1  on  propmals  to 
finance,  construct  and  operate  a  test  reactor  for  irradiation  of  cores,  fuel  assemblies 
and  other  components  for  reactor  projects  for  the  Air  Force,  Navy,  Army  and  civilian 
nuclear  power  programs. 
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By  choosing  BRUNNER  for  depondoble  performance,  thou¬ 
sands  of  users  of  Brunner  Air  Conditioners  and  Refrigeration 
Condensing  Units  have  put  their  OK  on  Brunner  quality. 
This  is  not  just  a  lucky  coincidence  ...  we  planned  it  that  wayl 
Right  at  the  beginning,  we  made  up  our  minds  that  we  were 
interested  in  producing  only  the  best  .  .  .  and  we've  held  to 
this  objective  for  half  a  century. 

Brunner  "OK  quality"  is  built  into  the  product,  step  by  step, 
from  start  to  finish  .  .  .  pays  off  in  finer  performance,  more 
years  of  trouble-free  service,  and  lower  operating  costs. 
"SELL  BRUNNER"  with  complete  confidence  that  you  are 
serving  the  best  interests  both  of  your  customers  and  yourself. 
Brunner  offers  a  complete  line  of  Refrigeration  and  Air 
Conditioning  Condensing  Units  and  Packaged  Air  Condi¬ 
tioners.  See  your  Brunner  representative,  or  write  tot 
•RUNNiR  MANUtACTURINO  COMRANY,  0«Rt.  K*MS.  UTICA.  N.V. 

Th«  Irunnar  Co..  Ooinatvilla.  Oo. 

In  Canadas  Brunnar  Corp.  (Canada)  Limllad.  Toronto.  Ontario 


Confrsssor  Espertsec* 
Rndoct  Rmarek 
DMi|B  tmkwfkn 
WMa  Prtiect  Raip 
Prme  QwIRy 
CwnplBti  OflpMdifeNitT 
Emi  Servidiii 
WarraiM  NrfsnuBM 
Nearbr  Dlitritetw  Senrtes 
PrsIR  OpRMRMtty 

MViruflil  MpPin 
Mlvl  riPBMlPi  npp 


BRUNNER  C0NDENSIN6  UNITS 

,  .  .  for  ramota  air  conditioning  inttollotion  in  commarciol  and 
industrial  opplkotiont.  ora  luppliad  in  sizat  up  to  75  H.P.  with 
copocity  control.  Brunnar  Com- 
prassor  Units  for  usa  with  avopo- 
rotiva  condansars  also  ovailobla  up 
to  75  H.P. 


BRUNNER  AIR  CONDITIONERS 

.  .  .  complataly  salf-contoinad.  oro 
ovailobla  in  various  modals  up  to 
20  H.P.  for  rasidantiol  or  businass 
installations.  Easy  to  install,  cost 
last  to  oparoto. 


BRIEFLY  STATED 

*  American  Blower  Corp.  ha*  announced  the  appointment 
of  Robert  L.  Stickley  aa  aasiatant  advertising  manager. 
Mr,  Stickley,  who  recently  returned  to  civilian  life  after 
serving  two  years  as  a  Captain  in  the  United  States  Army 
Ordnance  Corps,  formerly  worked  for  Ndson  Associates, 
a  sales  promotion  firm;  Progressive  Welder  Company; 
Brooke,  Smith,  French  &  Dorrance,  advertising  agency, 
and  the  Carboloy  Corp. 

*  L.  S.  Wilcoxson  who  has  been  vice  president  in  charge 
of  research  of  The  Bab<-ock  &  Wilcox  Company  since  194.S 
has  lieen  appointed  vice  president  in  charge  of  the  Boiler 
Division  of  the  company.  In  his  new  position  Mr.  Wilcox¬ 
son  will  relinquish  his  research  responsibilities  to  take 
charge  of  all  activities  in  the  Boiler  Division  which  has  six 
manufacturing  plants  throughout  the  nation.  Mr.  Wilcox¬ 
son  joined  Babcock  &  Wilcox  in  1926.  He  was  made  an 
executive  assistant  in  the  engineering  department  in  1931 
and  vice  president  in  charge  of  research  in  1945. 

*  Chester  S.  Stackpole,  general  sales  manager.  Heating 
and  Cooling  Division,  Union  Asbestos  &  Rubber  Com¬ 
pany,  Chicago,  has  been  appointed  managing  director 
of  the  American  Gas  Assiiciation.  He  joined  the  Associa¬ 
tion  June  1,  succeeding  H.  Carl  Wolf,  who  resigned 
earlier  this  year  l>ecause  of  illness.  Before  becoming 
associated  with  Union  Asebstos,  Mr.  Stackpole  served  as 
vice-president  of  the  Williams  Division  of  the  Eureka 
Williams  Corp.  For  three  years  previous  to  joining  Eureka 
Williams  in  Novemlwr,  19.51,  he  served  as  vice-president 
and  general  sales  manager,  Airtemp  Division,  Chrysler 
Corp.  For  nn)re  than  twenty  years,  Mr.  Stat'kpole  served 
as  assistant  manager,  and  then  manager  of  merchandising, 
sales  promotion,  and  domestic  gas  and  electricity  sales  of 
Consolidated  Gas  Electric  Light  and  Power  (Company  of 
Baltimore,  now  the  Baltimore  Gas  and  Electric  Company. 

•  Peter  j.  Dalton  has  joined  Worthington  Corp.  as  prod¬ 
uct  manager  of  the  Air  Conditioning  and  Refrigeration 
Divisions  Packaged  Products  Section.  Mr.  Dalton  will 
!«•  headquartered  at  Harrison,  N.  j.  He  previously  served 
as  vie*  president  and  general  sales  manager  of  the 
Davison  Distributing  Co.,  Detroit,  Mich. 

•  In  connection  with  the  establishment  of  national  head¬ 
quarters  of  the  Bryant  Division  of  Carrier  Corp.  in  In¬ 
dianapolis,  the  firm  has  acquired  an  industrial  site  for 
administration,  sales,  engineering  and  research  oflices 
across  from  the  Bryant  manufacturing  plant  at  1100  West 
21st  Street,  Indianapolis.  The  acquisition  follows  closely 
the  announcement  that  Bryant  is  moving  its  home  offices 
from  Cleveland,  Ohio. 

•  At  the  recent  annual  meeting  of  Alliert  Kahn  Asso¬ 
ciated  Architects  and  Engineers,  Inc.,  two  additional 
directors,  R.  E.  Linton  and  S.  King,  were  elected  to  bring 
the  board  membership  to  seven.  Incumbent  directors  re¬ 
elected  include:  Geo.  H.  Miehls,  G.  K.  Scrymgeour,  S. 
Marston,  S.  Saulson  and  O.  L.  Canfield.  Executive  officers 


of  the  firm  were  re-elected  as  follows:  Geo.  H.  Miehls, 
president  and  treasurer;  S.  Marston,  executive  vice 
president,  and  G.  K.  Scrymgeour,  secretary.  In  addition, 
S.  Saulson,  O.  L.  Canfield,  F.  K.  Boomhower,  R.  E.  Lin¬ 
ton,  F.  A,  Fairbrother  and  S,  King  were  elected  vice 
presidents. 

•  Francis  O.  Case,  president  of  the  Glen  Alden  Coal  Co. 
announced  at  the  annual  meeting  of  stockholders  held  in 
Wilkes-Barre  in  April  that  the  company  had  purchased 
the  Mathes  Company  of  Fort  Worth,  Texas,  This  com¬ 
pany  manufactures  heat  pumps,  house  air  conditioners, 
r<»om  coolers,  large  components  for  store,  restaurant  and 
similar  air  conditioning  installations,  fans  and  desert 
coolers.  At  the  meeting  the  stockholders  approved  chang¬ 
ing  the  name  of  the  company  from  the  Glen  Alden  Coal 
Company  to  Glen  Alden  Corporation. 

•  National  sales  of  Springfield  water-tube  package  gen¬ 
erators  will  be  made  through  the  coast-to-coast  network  of 
Kewanee-Ross  Boiler  Division  sales  offices.  The  new  sales 
set-up  was  revealed  in  a  joint  statement  by  W.  B.  Russell, 
president  of  Kewanee-Ross  Corporation,  Kewanee,  Illi¬ 
nois,  and  George  R.  Atherton,  president  of  the  Springfield 
Boiler  Company,  Springfield,  Illinois.  Kewanee-Ross 
Corporation,  a  division  of  the  American  Radiator  & 
Standard  Sanitary  Corporation,  maintains  sales  engineer¬ 
ing  offices  in  fifty-three  cities  with  plants  located  in  Kew¬ 
anee,  Illinois;  Lebanon,  Pennsylvania  and  Buffalo,  New 
York.  The  new  name  for  the  products  will  be  the  Kewanee- 
Springfield  water-tube  package  generator.  The  sales 
arrangement  does  not  affect  or  include  Springfield’s  cus¬ 
tom  design  and  other  types  of  field  erected  boilers.  Spring- 
field  Boiler  Co.  will  do  all  manufacturing  of  the  Kewanee- 
Springfield  package  unit. 

•  Plans  for  the  construction  of  a  new  factory  building 
in  Chicago  at  an  estimated  cost  of  $1,750,(KK)  have  been 
announced  by  Minneapolis-Honeywell  Regulator  Com¬ 
pany.  The  new  factory,  of  steel  and  brick  construction, 
will  provide  150,000  s(|  ft  of  floor  space  for  offices  and 
for  expanded  engineering  and  manufacturing  activities, 
with  completion  of  the  building  ex[)e(  ted  by  November. 

•  Engineers  Joint  Council  has  announced  at  its  head- 
(]uarters  in  New  York  the  election  of  The  American  So¬ 
ciety  of  Refrigerating  Engineers  as  a  constituent  society. 
It  also  announced  the  election  of  the  American  Institute 
of  Industrial  Engineers  as  an  associate,  the  first  organiza¬ 
tion  to  become  an  EJC  assiK'iate.  EJC  now  has  nine  con¬ 
stituent  societies  with  a  total  memlwrship  of  more  than 
196,0(X). 

•  Ladish  Co,  Cudahy,  Wis,  manufacturer  of  forged  and 
seamless  welding  fittings,  has  recently  announced  the 
appointment  of  Fred  K.  Krell  as  assistant  sales  manager. 
Fittings  Division 

•  Warren  Webster  &  Co.,  Camden,  New  Jersey,  have 
announced  the  sale  of  Warren  Webster  &  Company,  Ltd, 
of  London,  England,  to  Lomax  and  Smith,  Dundee,  Scot¬ 
land.  Production  of  Webster  traps  is  now  under  way  at 
the  East  Kingsway  Works  of  Lomax  and  Smith. 
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BUFFALO  FANS^ 

AIR  CONDITIONING 
CABINETS  and  PUMPS 

m 


NEW  STATLER  HOTEL,  HARTFORD,  CONN.  A  modern 


450  room  addition  to  the  Scatter  chain.  Architect,  William  B. 
Tabler;  Engineers,  Jaros,  Baum  &  Bolles;  Heating  &  Ventilating 
Contractors,  Alvord  &  Swift. 


•  Great  confidence  is  placed  in  all  ‘'Buffalo”  equipment 
by  leading  businessmen.  An  outstanding  example  of  this 
is  the  newest  of  the  fine  Sutler  Hotels.  Here,  “Buffalo” 
fans  supply  needed  ventilation  to  all  public  rooms  and 
service  areas.  "Buffalo”  air  conditioning  cabinets  pro¬ 
vide  ideally  conditioned  air  for  these  areas.  "Buffalo” 
pumps  move  large  quantities  of  chilled  and  hot  water  to 

*The  "Q"  Factor  —  the  huilt~i»  Quality  which 

BUFFALO  FORGE  COMPAHY 


the  air  conditioning  system  and  power  plant.  Years  of 
satisfaction,  money-saving  operation  and  patron-comfort 
are  insured  where  "Buffalo”  "Q”  Factor  equipment  is 
installed. 

The  next  time  you  are  considering  a  ventilation  or  air 
conditioning  investment  remember  the  78  years  experi¬ 
ence  available  to  you  in  all  "Buffalo”  equipment. 

provides  trouble-free  satisfaction  and  long  life. 


480  BROADWAY 


BUFFALO.  N.Y. 


PUBLISHERS  OF  "F/fN  ENGINEERISG"  HASDBOOK 
Canadian  Blower  &  Forge  Co.,' Ltd.,' Kitchener,  Ont. 
Sales  Representatives  in  all  Principal  Cities 


I  VENTIIATING  AIR  CLEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  BLOWING 


AND  HERE  TOMORROW.  TOO! 


1 


the  permanent  installation  is 

DURIRON  ACID  RESISTING  DRAIN  PIPE 


Duriron  is  a  high  silicon  iron  alloy  with  a  very  high  resistance  to 
corrosion,  abrasion  and  erosion.  This  resistance  is  present  throughout 
the  entire  pipe  wall. 

Installed  by  ordinary  plumbing  methods,  Duriron  can  be  counted  on 
to  outlast  the  building,  in  most  cases.  Obviously,  replacement  and 

building  repairs  are  virtually  eliminated.  Bulletin  PF/4  lists  complete 
details  and  standard  fittings.  Insist  on  Duriron. 


A  PARTIAL  LIST  OF  RECENT 
DURIRON  INSTALLATIONS 

Rotwtil  Pork  AA«morial  IntHtuta,  Buffalo,  N.  Y. 
Univonify  of  Toxot  Modical  Contor,  Oalvotton,  Tox. 
DorrofM*  Laborotory,  M.I.T.,  Cambridgo,  AAott. 
Tippocanoa  labofatorio*, 

III  Lilly  and  Company,  lafayotto,  Ind. 


THE  DURIRON  COMPANY,  INC 

DAYTON,  OHIO 


Too**®* 
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>V¥ 


ST^f^ICK  HIGH  SCHOOL,  CHICAGO  » 


W-i  CUtwilin  Ot.  •  l■MM:W.T.M•llOMy&SoM,l■c.;l•|«LJ.KMl•Oo. 


IliiadnMvrl*  wMi  MMetiag  fMrt. 
Fte«dty  buIkUng  left  feeing  teutb 
hae  Uiie  poroeiM  enamri 
deer  glees  end  blue  green  fibre 
glees  drepes.  Chepel,  in  center, 
with  destic  sky  domes  is  connected 
by  steined  dsM  dMster  to  school 
building  right  Norib  exposure  of 
the  school  has  clear  glass  end  geld 
ecAond^tibni^^  inpe*. 

Praii^llr  70  ft.  Idiih  cross  et  mein 
eiiifaiilnt%  stein- 
lean  ataal.  tlrapes 
bdihel  glass 
windows  hfM  blue 
green  fibre  jglasa 
Yellow  teng^eoitn^ 
panels  hinm 
gious  insfgnie  ili 
Mach.  Cdore  thni- 
out  the  buildings 
IncludiRf  ftie  gym 
ere  attraalive. 


liiMitic 


ferOture  Control 


Is  this  C^l^rful  SsIimI 


si^s^o  Is  ^^s^i^sss 


utmost  Vtiel  Economy,  Thermal  Cmnfort  and  Convetdanei  are  uth 
sured  here  with  a  Powers  Control  System.  Umrs  often  laport  25  to  ^ 
50  yean  of  retlalile  service  with  a  mininium  of  rapain. 

For  more  than  60  yean  the  name  POWERS  haa  atood  fur  quality 
temperature  control  proper  inatallation  and  SERVICE  11  required. 

Next  time  a  problem  of  temperature  or  humidity  control  eriaes  call 
POWERS.  No  other  aingle  firm  makee  a  better  flne  of  thermoatatic 
oontroli  for  heating,  air  conditioning,  hot  water  giBiraton  and  all 
typea  of  Aower  bathe. 


THI  POWIM  RIGULATOR  COMPANY 

tSOSil,  tu.  *  O0mtmaitfCMmlm»tU.S.A»emm^amHdat(tMiM 
Over  60  ysors  of  Automatte  Tempemture  tmd  Humiditp  Control 


MiiT  AIL  AIR  CONDITIONING 


CMiTraVac,  bMmatic  oMtrifu- 
■al  watar  chiller,  automatically 
m^ulataa  from  100  to  10%  of 
capacity.  40  to  400  tone. 


Koom  air  oooditionera  that 
(ive  paraoaaliaad  control  of 
ciimaU.  Motor-fan  typa.  Fll- 
tara  aU  the  air. 


t^ool,  baat,  ilahumkiify,  hu¬ 
midify,  Utar.  Multi-'/.ona  unita 
pruvida  dilhfont  dimataa  up  to 


MANUFACTURING  ENGINEERS 


One  source f  one  responsibility  for: 

Air  Conditioning  •  Heating  •  Ventilating 
Heat  Transfer  Equipment 


stays  you 


years  longer! 


. . .  became  it’s  engineered  by  Trane,  built 
by  Trane,  with  all  these  advanced  features 


S-cylinder  model  shown.  Capacities 
10  to  50  tons.  In  duplex  models  to 
100  tons. 


this  modern  machine  to  give  you  double  the 
life  of  the  average  reciprocating  compressor. 

And  it’s  easy  to  understand  why,  when 
you  see  how  Trane  engineers  have  given 
you  all  the  advanced  features  of  this  type  of 
machine  in  one  compressor — for  efficiency, 
easy  maintenance,  lowest  over-all  cost. 


Long  after  the  ordinary  reciprocating  com¬ 
pressor  shows  its  age,  you’ll  find  your  Trane 
Compressor  still  young  and  healthy — doing 
its  job  efficiently,  quietly,  without  a  murmur 
of  complaint. 

In  fact,  laboratory  endurance  tests  and 
field  performance  indicate  you  can  expect 


Features  that  help  the  TRANE  Compressor  keep  its  youth... 


•  Dependable,  multi-step  capacity 
control  that  reduces  starting  and 
stopping  .  .  .  saving  dollars  in 
power  costs,  adding  years  to  life, 

•  Thorough  multi-cleaning  of  oil 
.  .  .  twice  filtered,  centrifuged, 
passed  over  three  magnetic  plugs. 

•  Reversible  oil  pump  three  times 
needed  capacity,  rail-proof  oil 


pressure  protection  switch. 

•  Exclusive  cadmium- plated  valves 
that  last  up  to  H00%  longer  than 
ordinary  steel  valves. 

•  Exclusive  "valve  silencers,” 
cushioned  stops  in  discharge 
valve  cage  that  muffle  metallic 
"ping”  of  opening  valves. 

•  Spring-loaded  safety  head  that 


All  th«s«— sll  modsrn  features— are  yours 
only  in  the  Trane  Reciprocating  Compres¬ 
sor,  the  compressor  that  stays  young  years 


longer.  For  complete  information,  see  your 
nearest  Trane  Sales  Office  or  write  Trane, 
La  Crosse,  Wisconsin. 


guards  against  liguid  slug 
damage. 


•  Precision-made,  lightweight  alu¬ 
minum  pistons  and  connecting 
rods  for  smoother  operation. 


•  Aluminum  conructing  rods  pro¬ 
vide  bearing  surfaces  without  in¬ 
serts  for  accuracy  of  fit,  to  mini- 
miu  wear. 


Lcdcric't  new  oflkc  building  at  Pearl  River,  N.  Y.  will  houie 
over  700  people,  ia  equipped  with  Sarco  heating  apecialtiet. 
Architects:  Eggers  and  Higgins.  Consulting  Engineers:  Jaros, 
Baum  and  Bolles.  Heating  Contractors:  Harry  Hoyle  Contracting  Co. 


18  years  of  repeat  orders 

and  now  again  . . . 


Lederle  Laboratories  Division  American  Cyanamid  Co. 
Instails  Sarco  Heating  Speciaities 


There's  a  good  reason  why  Sarco 
Heating  Specialties  have  been  speci¬ 
fied  and  used  by  Lederle  again  and 
again. 

That  reason  is  Sarco  dependability. 

Leading  architects,  engineers  and 
contractors  know  from  the  long 
record  of  repeated  user  approval 
that  they  can  depend  on  Sarco  per¬ 
formance. 

The  Sarco  heating  specialties  now 
operating  in  this  new  office  building 


and  other  Lederle  Laboratories 
buildings  have  been  installed  over  a 
period  of  1 8  years.  Several  thousand 
Sarco  steam  traps,  radiator  valves 
and  traps,  air  eliminators,  strainers, 
and  temperature  controls  are  giving 
satisfactory  performance. 

For  dependable  heating  special¬ 
ties  and  all  around  satisfaction,  you 
can  confidently  specify  Sarco. 

On  your  request,  we'd  be  happy 
to  send  you  full  information  on 
Sarco's  complete  line. 


SARCO 


SAVES 

STEAM 


FOUR  REASONS  WHY 
IT  PAYS  TO  SPECIFY 
SARCO 

1.  fr*v*fi  D«p*ndabilify 

2.  Tr*«bl*-fr««  S«rvi<« 

3.  C«mpM«  Lin*  from 

On*  R*ilabU  Mnnufoctwrer 

4.  Nnllonally  Kn«wn  and 
Rr«f«rrad  by  Utor*. 


tARCO  COINAANY,  INC.,  Implra  ttmtm  ■wlldlnf,  Naw  tmrk  1,  N.  Y. 

Sorco  Canada,  lid.,  Teronlo  I,  Ontario  .  . .  RoproMnlod  in  Principal  Ciliot 
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A  Complete  Line  of 
Centrifugals  for 
Air  Conditioning  from 


tops  in  pumps  since  1870 


FULL  RANGE  OF  SIZES 

Vs,  '/i,  1,  I'/i,  2,  and  3  horsepower,  motor 'mounted  or 

belt-driven  models. 


TWO  CASING  SIZES 

1'  X  IVi'  or  l'/4'  X  l'/4 


ALL-BRONZE  IMPELLER 

Accurately  balanced  for  smooth  operation. 


REMOVABLE  BRONZE  WEARING  RINGS 

Easily  replaced  for  longer  pump  life. 


ROTARY  SEAL 

Eliminates  leakage  (stuffing  box  may  he  specified  on  "123' 
models). 


CORROSION-RESISTANT  SHAFT 

Stainless  steel  for  trouble-free  service. 


WIDE  RANGE  OF  CAPACITIES  AND  HEADS 

Capacities  to  90  GPM.  Heads  to  133  feet. 


Bulletin  210  on  Centri-Thri/t  Pumps. 


The  F.  i.  Myers  A  Are.  Co.,  Dept.  HV-6,  Ashland,  Ohio 


AIR  CONDITIONING,  HIATING  AND  VENTILATING,  JUNE,  1955 


This  3-Way 

Saves  Time. 


JUNI,  19SS,  AIR  CONDITIONINC,  HEATING  AND  VENTILATING 


ALUS- 


Coordinated 


Equipment 


End  the  worry  of  coordinating  three  sources  of 
supply.  With  Allis-Chalmers  control-motor-drive 
combination,  one  reliable  supplier  guarantees  the 
complete  drive.  All  components  are  shipped  from 
one  supplier,  arrive  ready  to  be  installed. 

For  one  source  .  . .  one  responsibility,  get  Allis- 
Chalmers  complete  service,  from  power  line  to 
driven  shaft. 


Engineering 

Help 


An  experienced  Allis-Chalmers  distributor  or  dis¬ 
trict  representative  is  ready  to  help  you  engineer 
the  complete  drive.  This  can  make  the  job  easier 
and  more  profitable  for  you.  Components  are  de¬ 
signed  to  work  together.  One  specification,  one 
set  of  calculations  —  one  order  brings  you  the 
complete  driva 


JO 


Drive  Combination 


•  •  Money.  •  .Trouble! 


There’s  an  A-C  Certified  Service  Shop  near 
you,  too.  There  are  nearly  one  hundred  inde¬ 
pendent  service  shops  which  meet  strict  Allis- 
Chalmers  standards  for  modem  equipment,  effi¬ 
cient  methods  and  business  integrity.  These 
shops  use  facto ry-approved  parts  and  methods. 

Tojifopo  it  on  AllU-Cbalmoft  frodomorli. 


Near  you  there’s  an  adequate  stock  of  drive 
components  commonly  used  in  air  conditioning 
installations.  Stocks  are  maintained  by  Allis- 
Chalmers  Authorized  Distributors  and  Region¬ 
al  Offices.  In  addition,  an  efficient  warehouse 
inventory  system  locates  hard-to-get  items 
within  hours  after  you  call. 


Send  for  Free  Engineering  Literature 
Allis-Chalmers,  Milwaukee- 1#  Wisconsin  . 

MOTORS  rtXROPt  DRIViS 

Cl  Handy  Guide  to  Motor  Selection  51B6052  ^  Handy  Guide  to  Texrope  Drive*  20B6051 

Squirrel-Cage  Motors  51B6210 

TEFC  Motors  51B7225 

CONTROL 

Cl  Handy  Guide  to  Starters  I4B7733 

D  Reduced  Voltage  Starters  14B7215 


Nam. 


Addr.s* 


The  new 


OIANT  UNIT  NIATfBt  .  .  .  Twrive  batir  aiirt  rarh  with 
rhoira  of  len  hralinK  rlemrnlt,  alram  or  hoi  water; 
one,  Iwo,  or  three  fans;  for  larite  eapaeity  healing 
and/or  ventilating;  four  ways  of  mounting.  Pub.  404. 


In  the  Nemhitt  tine 


it  Cifht  lasic  siztt,  24  mMs,  15,000  to  335,000  Ito/br 
ir  URhiirul  nil  fir  ■aximuii  pirfir«Mci » stoM  ir  Nt  wator 
if  Ciiis  Mdt  fir  hi^i  wator  upacitiis  aid  tonpiratori  eips 
if  Lmt  wator  ratot  if  act  saviits  ii  pipiif  aid  iistallatiai 
if  MiiMia  air-fliw  risistoica  ridicit  Niu  aid  ipiratiif  casts 
if  Siaeliss  capper  tobts  Md  bnds;  cimgatid  alMiiiM  fas 
if  Mall  pipi  CMMctiiat  tbraa0  casiat  riar  savi  tiau  aad  spaca 
h  Balaacid  aliaiaaa  faas  fe  ^iit,  larii-vilaai  air  dilivcry 
ir  Ntavy  |aa|i,  dii-faraiid  ttoil  casiafs  fir  aiadera  iatoriars 
ir  Dnp  drawa  air  iatoki  ipiaiai  fir  aiaxiaiaai  faa  pirfiraiaaci 
ir  Easily  adjastaMi  Invars,  availaWi  with  daabli  dalictirs 
ir  firsaa  iMtollic  baiMarid  faisb  bakad  la  biadarizad  stoal 


unu  OIANT  UNIT  NIAntt  .  .  .  Eight  baair  aiiea, 
ehoieei  of  healing  element,  28,500  to  512,000  Blu/hr; 
three  hlow-through  (down>blow|  models,  five  draw* 
through  (down*  or  horiaontal*hlow )  models.  Pub.  402. 


whenever  ^om  hmve  u  heating  or  veniiiating  prohiem 
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propeller-fan  heater 


o/  industrial  and  commercial  unit  heaters . .  • 


A  careful  Httidy  of  the  partial  liHt  of  upecial  fea¬ 
tures  on  the  opposite  page  is  rf‘coninien<le(l.  It  will 
explain  why  these  new  units  are  extremely  flexible 
in  their  application,  easy  to  install,  surpassing  in 
performance,  quiet,  long-lived,  economical,  ami  fit 
for  the  finest  interiors. 

The  advanced  styling  and  performance  of  all 
Neshitt  Unit  Heaters  is  the  result  «)f  over  forty 
years  of  progressive  engineering  and  technical  im¬ 
provement — to  help  keep  you  in  the  lead. 


m  his  wholly  new  Nesbitt  propeller-fan  unit 
heater  offers  an  unusual  combination  of  values  in 
construction,  performance,  appearance  and  cost. 

Its  unit'vrsal  heating  coil  of  continuous  tube  de¬ 
sign  ptTfnrma  vtfiially  tvvll  tcitli  vithvr  steam  or  hot 
water — an  innovation  that  cuts  inventory  and  ware¬ 
housing  costs  in  half. 

I‘\act  selection  is  simplified  by  the  choice  of  21 
models  (eight  basic  sizes)  with  capacities  ranging 
from  15,(MMJ  to  33.>,(XK)  Btu/hr.  Pub.  401. 


think  ttrat  of  thia  name 


1 

I 


OAt-PIRID  UNIT  HIAHM  .  .  .  Seven  models,  2SjOOO  to 
200,000  Btu/hr  input,  400  to  2900  rfm;  A.G.A.  and 
U.L.  approved  for  all  Rases;  most  advanced  styling 
and  many  features  to  simplify  installation.  Pub.  280. 


TienliiTT 

INDUSTRIAL  UNIT  HEATERS 


t/.'  .r  * ' ; ^  •  rl  tj  / 

John  J  Nesbitt,  Inc  Philad<‘lphia  36  Pa 


•  i''.  - 
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I’ve  never  seen  a  sheet  take  every 
bend  and  roll  without  the  coating  flak¬ 
ing— but  sofTite  did  it!” 


Fastening  collars  on  straight  boots 
is  real  severe.  No  sheet  has  ever 
been  able  to  take  it— but  sofTite  did  it! 


At  last  a  sheet  that  can  take  a 
Pittsburgh  Lock  without  chipping  or 
flaking— and  sofTite  did  it!” 


We’ve  never  had  a  sheet  that  com¬ 
bined  a  ductile  base  with  a  real  tight 
zinc  coating— but  sofTite  did  it!” 


*octuaJ  details  furnished  upon  request. 
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...they  all  said  it  couldn’t  be  done-but 


WHEELING 


sofTite 

© 

galvanized  sheets  dM  it! 


Ever  since  Wheeling  sofTite  Cop-R-Loy  Calvani/ed  Sheets 
were  first  introduced,  metal  workers  have  been  torturing  the 
sheet  with  every  known  test  and  operation.  And  the  results 
are  consistently  the  same  —  no  flaking  or  peeling  of  coating. 

That’s  because  sofTite  combines  a  soft,  ductile  base  metal 
with  the  tightest  zinc  coating  yet  produced.  So  tight,  in  fact, 
that  the  coating  will  take  anything  that  the  base  metal  will! 

Put  sofTite  to  any  test.  See  for  yourself  why  the  demand  for 
sofTite  has  forced  Wheeling  to  triple  its  production  facilities 
in  1955.  Try  sofTite  once  and  you’ll  see  why  actual  users  call 
Wheeling  sofTite  the  lx?st  galvanized  sheet  yet  produced. 

For  details  call  the  nearest  Wheeling  warehouse  or  office. 


Wheeling  also  manufactures  a  com¬ 
plete  line  of  Galvanized  Furnace 
Pipe,  snap  lock  or  closed  seam 
Perimeter  Heating  or  Air  Coruli- 
tioning  Pipe,  and  accessories. 


WHEELING  CORRUGATING  COMPANY,  WHEELING,  WEST  VIRGINIA 

for  your  conv^nlMc*.  worchowt*  $le<k  immadialcly  ovailobl*  el  Ihete 
Botlon,  Buffalo,  Chicago,  Columbwt,  Dalroif,  Konioi  Cily,  Louitvilla,  Minnoopolit,  New 
Orleoni,  New  York,  Philodelphio,  Richmond,  Si.  Lovii.  Solei  Offlcen  Allonto,  Hovtien. 

G^h/^nized  does  if  beHen..  SOfTtTE  does  d  besf! 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  JUNE.  If 55 
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HMdvctot" 


Get  ojfUf  cb4jtJbts  ahout 

lH4idooUH/f^  eUtettf 


Proper  thermal  and  acoustical  treatment  of  ducts  is  absolutely  vital  to 
the  success  of  air  conditioning  jobs.  Recognizing  the  need  for  on 
authoritative  "how>to*do*it"  booklet,  Gustin-Bocon  gathered  the  facts 
and  published  them  last  year.  Since  that  time,  popular  demand  has 
caused  us  to  reprint  the  booklet  4  times.  It  is  being  used  by  many 
manufacturers  of  air  conditioning  and  combiixition  units  as  a  dealer 
training  piece. 

So  don't  foil  to  write  for  your  free  copy  if  you  have  any  doubts  about 
when,  where  and  why  to  Insulate  ducts.  It  will  make  your  job  a  good 
deal  easier— and  a  great  deal  more  profitable! 


This  authoritative  booklet  has  been  prepared  by  Gustin-Bacon,  manu* 
facturers  of  Ultralite  Duct  Insulation  (thermal)  and  Uitralite  Duct  Liner 
(acoustical).  These  unique  insulations  of  long  glass  fibers  are  specifically 
designed  for  air  conditioning  application.  In  this  booklet,  Gustin-Bacon 
shares  with  you  its  know-how  acquired  in  10  years  of  service  to  the  air 
conditioning  industry. 

For  on-the-spot  infornuition  and  delivery  of  Ultralite  Duct  Insulation 
and  Duct  Liner,  we  invite  you  to  get  in  touch  with  your  local  Ultralite 
distributor.  You'll  find  him  listed  in  the  Yellow  Pages  under  "Gustin- 
Bacon  Insulations"  in  57  cities  and  he  maintains  local  stocks  to  give  you 
prompt  delivery  when  and  where  you  need  it. 


OU$TIN 


BACON 


TiMrmal  and  acovstical  tint  fHMr  ImmUIIoiii  •  Pitt  C««pMn(t  and  fittinit  a  Ratlraad  gaakatt  and  supplitt 


222  W.  lOtti  St..  Kansai  City,  Mo. 


THROUGH  20,000  SO.  FT.  E.  D.  R. 


CAST^ 

IRON  W. 


IRON  ^ 

RECEIVER 


1" 


LOW 

INLET 


HOFFMAN  SPECIALTY  MFC.  CORP. 

1700  West  10th  Street  Indianapolis  7 ,  Indiana 


CONDENSATION  RUMPS  THROUGH  1 50,000  SO.  FT.  S.D.R.  Wotchmon  Pump— 
a  small  compact  unit  for  systems  through  8,000  Sq.  R.  LDJt  and  20#  pressure. 


CAH  IRON  RECEIVERS  ON  AU  HOFFMAN  PUMPS. 

HOFFMAN  Stsom  Specialties — Hot  Water  Spedaltiet-~Radiation  Controls — Make  Plumbing  ond  Drainage  Products. 


SINGLE  AND  DUPLEX  UNITS— RATINGS  THROUGH  20,000  SO.  PT.  E.O.R. 


e  ENGINESRSO  TO  REMOVE  UP  TO  200%  OP  RATED 
CAPACITIES  OP  AIR  AT  START  OP  HEATING  CYCLE. 


e  SHORNR  WARM-UP  PERIOD  MEANS  ECONOMIES. 


COMPLETE  LINE  OF  HEATING  PUMPS 


VACUUM  PUMPS  THROUGH  100,000  SO.  FT.  S.D.R.  including  units  bdividuaily 
sized  with  separately  controlled  vacuum  and  condensate  pumps  for  specific  application. 


e  HOPPMAN  PAMOUS  jn  VACUUM  PRODUCER 
ASSURES  GREATER  EPPICIENCY— LOW  UPKEEP. 


e  CUTS  OPERATING  TIME  AND 
POWER  SIUS  APPROXIMATELY  Vl, 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  JUNE.  IfSS 
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air  patterns  unlimited  without  blank-offs 


b0tt9r  btauf 


A  good  pioco  of  oquipmont  it  no 
bottor  fhon  tho  oxporionco  bohind  it.* 


bdffpT  bpcoutp 


Ift  tho  original  tquaro  and  roctan' 
gular  outlot . . .  not  |utt  a  poor  imitO' 
tion  without  dittinctivo  foaturot. 


bpffgr  bgcdvtp 


Tho  compony  bohind  thoto  diffutort 
hat  a  hittory  for  doing  thingt  right 
ond  guorantooing  rotuitt. 


you  con  dopond  on  nSllfllH  tor  bottor  air 


AIR  DEVICES  INC 


Your  heel  AOtTAtR  repreuentmthre  will  glmdly  emiat 
you  in  selecting  the  proper  eise  amf  eir  pettern  to  meet 
the  requirements  oi  your  hb.  In  eddition,  the  engineer¬ 
ing  etsM  end  hboridory  resources  oi  Air  Derices  /nc., 
ere  ereileNe  to  you. 


Exkowilafs 


Air  DiMutart 
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B«0  BOOSTIR  AND 
UNIViRSAL  RUMPS 
CMI««  OK-RS4 


Specifying  “B  &  G"  throughout  for  water 
heating  systems,  air  conditioning  and  refrig 
eration  installations  assures  you  of  equipment 
known  for  quality — with  a  single  manufac 
turer’s  responsibility  for  satisfactory  operation. 
If  you  haven't  a  complete  file  of  the  B  &  G 
literature  shown  here,  write  today. 

BAG  CENTRIFUGAL  FUMPS 

B  &  G  Boosters  and  Universal  Pumps  cover  a 
complete  range  of  heads  and  capacities  for 
forced  hot  water  heating  and  service  water  sys 
terns.  Noted  for  quiet  operation! 

For  air  conditioning,  refrigeration  and  indus 
trial  applications,  B  &  G  1)22  and  1331  Pumps 
have  a  long  record  for  dependable  and  eco 
nomical  performance.  All  pumps  illustrated 
feature  the  B  &  G  Leak-proof  Mechanical  Seal. 

BAG  EVAPORATOR 

You'll  find  plus  value  in  the  unique  design  of 
this  evaporator  which  prevents  oil-trapping  in 
the  head  passes.  Steel  legs  are  movable  for  easy 
mounting  shell  connections  extend  well  be 
yond  the  insulation  cover.  ASME  Code  con 
structed. 

BAG  CONDENSERS 

Rugged,  precision-built  units  of  time-tested 
design  provide  top  performance  over  a  long 
service  life.  Built  to  ASME  Code. 

HEAT  EXCHANGERS 

Easy  now  to  select  equipment  for  water-to- 
water  and  steam-to-water  heat  transfer  applica 
tions.  B  &  G  Type  "SU”  and  "WU”  Heat 
Exchangers  are  rated  for  instantaneous  heating 
of  water  for  service  use— radiation  —snow  melt¬ 
ing  panels— swimming  pools— boiler  feed 
storage  tanks  and  process  work.  Many  com 
monly  used  sizes  of  "SU”  and  "  WU”  Exchang 
ers  are  available  immediately  from  faaory  stock. 


Bell  &  Gossett 


COMPANY 


0«pf.  DX-4,  Morton  Grovo,  lllinoft 


Omsdian  Lktnm:  S.  A.  ArmUmtg,  Ltd.,  1400  QtCmtm  Drht,  Tere»t$ 
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sarviiii  2  to  I  zonts 


PKkoiod  LipM  CMNort- 

TlA  la  lMtaM_F.t9  ar 


WRITE  TODAY  for  information  on  how  you  con 
obtain  a  Curtii  diroct  factory  fronchis*. 


■IFIIOIIATIHO  MACHINI  DIVISlOH 


You'll  mII  mor*  jobs,  and  mok*  more  profit, 
with  this  woil-roundad  Curtis  lino.  Curtis  equipment 
sells  readily  because  it  is  backed  by  one  of 
the  oldest  and  most  respected  names  in  the  business. 
Curtis  products  ore  presold  for  you  by  hard-hitting 
notional  advertising  in  Saturday  Evening  Post,  Timu  and 
Newsweek,  plus  many  notional  business  and 
trade  mogozines. 


•f  Cufth  McawfaclwHaf  C»mpm»y 

Iftf  Kieelee  Avenue,  St.  Lento  20,  Mtooenri 


Other  Curtis  Rredvctsi  MDUSTRUl  AND  AUTOMOTIVE  AW  COMttESSORS, 
AUTO  Um.  CAR  WASHERS.  AW  HOSTS 


WEIRTON 

GALVANIZED  SHEETS 

for  long-lived 
roofing  and  siding 

There’s  an  easy  way  to  solve  roofing  and  siding 
problems  quickly,  dependably,  economically. 
That’s  the  Weirton  way— with  Weirton  gal¬ 
vanized  steel  sheets.  Their  tight  zinc  coating 
resists  cracking,  peeling  and  flaking.  The 
strength  of  steel  plus  the  corrosion  resistance 
of  zinc  gives  added  years  of  life.  And  long 
experience  shows  that  galvanized  sheets  give 
more  protection,  with  less  maintenance  and 
at  lower  cost. 

Weirton’s  modem  production  processes,  plus 
close  quality  control  all  along  the  line,  make 
Weirton  galvanized  sheets  a  best  buy  for  your 
roofing  and  siding  needs. 


WEIRTON  STEEL  COMPANY 
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MARLO  air  conditions  Washington’s 
FIRST  A-bomb  resistant  building 


The  new  Armed  Forces  Institute  of  Pathology 
at  Walter  Reed  Army  Medical  Center  is  the 
first  building  in  the  Washington,  D.  C.,  area 
expressly  designed  and  built  to  withstand  an 
atom-bomb  explosion.  The  21-inch  thick  walls 
of  this  huge  block-type  structure  can  resist 
pressures  up  to  27.2  pounds  per  square  inch. 
Specially  designed  “blast"  doors  four  and  one- 
half  inches  thick  guard  all  entrances.  Inside, 
extraordinary  precautions  are  taken  against 
accidents  from  hazardous  materials  used  in 
medical  experiments. 

This  unique  building  is  air  conditioned  with 
Mario  equipment,  including  eight  Spray  Type 
Dehumidifiers  with  Cooling  Coils,  four  ceiling- 
type  Air  Handling  Units,  45  floor-type  Remote 
Air  Handling  Units,  and  78  Heating  Coils. 

Whatever  your  air  conditioning  problem,  you’ll 
find  the  answer  in  the  quality  line  of  Mario 
equipment.  Write  to  Mario  today  for  complete 
information. 


S^oy  TyM 


Air  HondUn*  (Mt 


Hcatinf  CoU 


■•mol* 

Ak  HondHng  Unit 


~ninttfn 


COIL  COMPANY 


Monufoclurert  of  COOLING  TOWERS  •  EVAPORATIVE  CON 
DENSERS  •  INDUSTRIAL  COOLERS  •  AIR  CONDITIONING 
UNITS  •  MULTI-ZONE  UNITS  •  BLAST  HEATING  &  COOUNG  COILS 


Naif  b««t  thing  to 
Hi*  No.  47-2  for  iho 
oulomolicolly  •  firod 
boilor  ii  tho  No.  67 
Low  WoUr  Fwol  Cut¬ 
off.  It  ii  for  boiUr$ 
of  any  tiio,  maximum 
protiuro,  20  Ibt. 


They're  on  the  Moreh  for  Steam ! 


MSDOmilLL  A  MILLER,  MC,3500  N.  Spaulding  Ave.,  Chicago  18, 


Particularly  in  schools  and  institutions  that  old  campaigner,  steam,  is 
going  strong.  One  of  the  many  examples  of  this  is  the  plant  in  the  recently 
constructed  North  Ward  School  at  McCook,  Nebraska.  The  gas-fired 
DM-61  Fitzgibbons  boiler  which  heats  this  modern  school  is  pictured  here. 
It  was  installed  by  Quality  Plumbing  8c  Heating  Co.  The  architect  is 
J.  W.  Radotinsky. 


Very  much  in  the  picture  is  the  safety  provision  always  found  in  a  well 
engineered  job  —  the  McDonnell  Boiler  Water  Level  Control.  The  control 
installed  here  is  the  McDonnell  No.  247-2  combined  boiler  water  feeder 
and  low  water  cut-off.  It  is  the  standard  No.  47-2,  illustrated  opposite,  without 
Quick-Hook-Up  fittings.  Instead  of  being  installed  in  the  gauge  glass  tap¬ 
pings,  one-inch  equalizing  pipe  is  used  on  boilers  of  this  kind  which  have 
independent  water  columns. 

Yes,  water  level  control  gets  an  almost  unanimous  vote  for  all  the  new 
steam  jobs,  but  there  are  still  hundreds  of  older  steam  plants  that  do  not 
have  low  water  protection  .  .  .  and  need  protection  even  more!  Are  you 
going  after  this  profitable  business.’ 


For  tko*o  highor  prot¬ 
iuro  boilort  (maximum, 
>30  Ibt.)  tbo  No.  150 
it  tho  ontwor.  It  con¬ 
trol!  tho  food  pump  diroctly  from  tho  boilor 
wotor  lovol;  alto  providol  low  wotor  fuol 
cut-off  and  low  wotor  olorm  whon  doilrod. 
Somo  control  modo  with  intogrol  wotor 
column  for  ooty  inttollotion  ■—  Iho  No.  157. 


Like  the  folks  at  party  caucuses,  heating  engineers  have  been  known  to  have 
some  sharp  differences  of  opinion  . . .  but  there  are  still  plenty  of  experienced 
men  casting  their  votes  for  steam. 


■•iler  reein  •#  «*w  McCeek 
(Nob.)  Nertli  Ward  Sottaal. 

Hooting  Controctori 

OtNillty  fflwmblng  A  Noatlitf  Co. 

Architoctt 

J.  W.  todotinsky 


MEDonnell  No.  47-2 


No  hond-firod  iloom 
boilor  ihould  bo 
without  tho  No.  47 
Boilor  Foodor  —  no 
automatically  •  firod 
boilor  without  Iho 
No.  47-2  foodor 
W  Bi  cut-off  combination. 

Contlontly  improvod  yoor  oflor  yoor,  Iho 
No.  47  It  tho  lot!  word  for  boilort  up  to 
5000  iq.  ft.  capacity;  maximum  iloom  prot¬ 
iuro,  23  ibt.  Othor  typoi  for  iorgor  and 
highor  protiuro  boilort. 


% 


one  reason  why  you  should  specify 
mSllti^DRY-EX®  LIQUID  CHILLERS 


for  efficient  performance 


The  Blraight  a*  an  arrow  full  size  tubes  of  Acme>origi- 
Mated  l)ry>Kx  Liquid  Chillers  have  no  curves,  no  bends, 
no  welds.  With  multipass  heads  at  each  end  of  the  tubes, 
a  clear,  unobstruct^  passage  is  provided  for  high 
velocity  flow  of  refrigerants.  The  above  features  provide 
maximum  heat  transfer  area  for  guaranteed  efficiency 
and  compactness.  Oil  return  is  positive.  Refrigerant  tubes 
are  cleanable.  Individual  tul>e8  can  lie  replaced  if  rup* 
ture  is  ever  caused  through  system  control  failure. 


Other  features  include  factory  specified  baffle  spacing  to 
fit  job  requirements  exactly.  Caist  steel  refrigerant  heads 
are  stocked  in  a  range  of  perfected  pass  designs  to  solve 
all  types  of  single  and  multiple>circuit  needs. 

Dry>E)x  Chillers  are  made  in  1  to  200  ton  capacities, 
with  over  700  baffle  and  shell  combinations  available. 
Acme,  original  manufacturer  of  direct  expansion  type 
chillers  18  years  ago,  produces  more  Dry>Ex  type  liquid 
chillers  than  all  other  manufacturers  combined. 


Dry«Ex  is  Serving 
Firms  Lik*  Th«s«  — 

S«n  A  Hswsll  C«. 
Libby  •Ow*fi»*P*rA 
S«nl«  N  lailway  C«. 
JsKiit  Manvills 
Bohn  AlofNlnvin  A  Br«tt  Corp. 
Cofitoinor  Cofyerollon 
Minito«poll»-Honoywoll 
OiMInfl*  A  Lowit 
Onto*  Iwbbor  Co. 
Koythoow  Co. 
Ohio  iAI*on  Co. 


Wrif  for 
now  Aemo 
Dry>fK 
Cof^og. 


Fiow-CoM® 

FockoooO 

Chitlofi 


Flow-ThoriK® 

ra<fcoo*a 

I  lioold 
'  Chlllor* 


Acino  Caolino 
Towort  ood 
Evooorotlvo 
Condoowrt 


JACKSON,  MICHIGAN 
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WHY  IT  PAYS 
TO  DO  BUSINTSS 
WITH  TH( 
LtAOER 


T«k«  Tumi'  ■•■rkf 
itMh  tAVIt 
YOM  PUkCNAMM  TMM 


Tub*  Tvriii’  plwurtiif  > 
r*tr«Mb  •IVII  YOU 
AOVANCID  PRODUCTS 


How  you  get  mote money 
with  our  stainless  steel  fittings 
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A  Divition  of  Nationol  Cylindor  Oat  Company 

DISTRICT  OffICiSi  NtwYtrh  •  Pbiltdtipbit  •  fitttbtryb  •  CUttltod  •  Dtirtit  •  Ckitoyt  •  Dtavtr  •  lot  Aoptltt 
Sm  frMcitct  •  Statllt  •  Atltata  •  Ttltt  •  NmUm  •  OtIItt  •  MUImA ,  Taiat 


The  answer  to  many  piping  problems  (such  as  corrosive  conditions) 
is  found  with  stainless  steel.  For  these  applications  tfX),  you’ll  hnd 
it  pays  to  buy  "Tube-Turn”*. 

The  complete  line  of  Tube-Turn  Stainless  Steel  Welding  Fittings  and 
Flanges  includes  AISI  Types  304,  304  L,  347  and  316  .  .  .  thin  wall  and 
heavy  wall  ...  to  match  your  needs.  They  give  you  these  extra  values 
at  no  extra  cost:  Meet  all  code  specifications  . . .  Have  greater  uniformity 
of  wall  thickness  . . .  Match  bursting  strength  of  pipe.  You  can  simplify 
purchases  by  ordering  them  /rom  your  nearby  Tube  Turns’  Distributor  on 
the  same  order  with  other  Tube-Turn  Welding  Fittings  and  Flanges  . . . 
the  world’s  most  complete  line. 


TUU‘7URN  Welding  Fittings  and  Flanges  are  made  In  U.S.A. 
They  meet  o^/  U.S.  piping  code  speelfleatlons. 


TUBE  TURNS 


LOUISVILLI  1, 
KENTUCKY 


holp  DIVI»*Y0U*C0St" 
CUTTWD  IDMt 


•tr»od  "TUll-TUEN" 
RorU.S.PM.Of. 


Comfort  story  of  now  24-floor  building  —  tho  Second  National  Bank  of  Houston 

Honeywell  Electronics  saves 


TAr  Stctmi  SaihnaJ  Bank  bniiJing  of  Housioh,  how  ufuUr  (onstriution,  will 
havt  (ht  worWi  most  advanctd  ttmptraluu  control  tysttm  —  Honeywell  electronic. 


MllHfl'M...  lil:;;:;!  llli 


Ilaat 
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thousands  off  dollars 


Central  control  room  is  key  to  more 
efficient  temperature  control 


The  new  era  of  electronic  efficiency  and  comfort  is  com¬ 
ing  of  age  in  the  southwest.  Q)mpletion  of  the  new 
home  of  the  Second  National  Bank  of  Houston  sometime 
next  year  will  mark  an  important  step  in  this  era. 

The  reason  for  the  new  efficiency  in  the  Second  National 
Bank  is  the  master  control  center.  Here,  a  single  operator  has 
at  his  finger  tips  control  over  temperatures  throughout  the 
24-story  building. 

The  reason  for  the  new  comfort  is  the  flexibility  and  fast 
response  of  the  electronic  controls.  The  purpose  is  to  create 
for  the  client  a  more  productive  environment  where  people 
feel,  think,  and  work  more  energetically  and  efficiently. 

Strategically  placed  Honeywell  thermostats  will  compen¬ 
sate  for  every  possible  occupany,  exposure  and  use  comfort 
factor.  The  thermostats  concealed  in  ducts  will  control  318 
individual  comfort  zones,  making  the  new  building  super- 
comfortable  for  employees,  clients  and  tenants. 

The  techniques  used  in  solving  these  comfort  problems  can 
help  you  provide  the  Indoor  Weather  required  for  your 
clients’  facilities  — for  a  Honeywell  Electronic  Customized 
Temperature  Control  installation  is  designed  to  fit  the  needs 
of  the  building  and  its  occupants. 


For  comfortoblo,  moro  productive  tomporaturo 
in  now  or  existing  buiidingt— of  any  size— specify 
Honeyweii  Eiectronic  Temperature  Controi 

Whether  it’s  a  bank,  office,  church,  school,  motel,  hospital, 
factory — any  building  of  any  size — new  or  existing,  flexible 
Honeywell  Electronic  Customized  Temperature  Control  tan 
help  meet  your  clients'  heating,  ventilating,  air  conditioning 
and  industrial  control  problems. 

Your  clients  have  more  comfort,  efficiency  and  maintenance 
economy — and  they’ll  save  fuel,  too. 

For  full  facts  on  Honeywell  Electronic  Customized  Tempera¬ 
ture  Control,  and  the  economical  Honeywell  Periodic  Main¬ 
tenance  Plan,  call  your  Honeywell  Office.  Or  write  Honeywell, 
Dept.  HV-6-76,  Minneapolis  H,  Minnesota. 


Ktniulh  froHxhtim,  trehittet. 

H.  E.  Btftty,  Jr.,  cmiiUmg  tnvnm. 

Rik  P.  TayUr,  tnunttring  nmttUumi. 

5.  BOUwt  CjnutTt$ami  C»rp»rtanm,  gfnrr*t  tantrscier. 
Sxrsm-Framh  C».,  mrthmitsl  cantratar. 


Mastur  Control  Contor  givos  quick  sorvico  to  tenants 
and  reduces  daily  building  operating  costs. 

Proudly  displayed  before  the  public  on  the  first  f1i>or  of  the 
building  will  be  the  master  control  center.  'Hie  Colorgrapliic 
panel  at  the  rear  shows  at  a  glance  and  records  the  operating 
conditions  of  the  basic  heating  and  air  conditioning  plant, 
to  insure  peak  efficiency  and  economy. 

A  single  operator  can  maintain  complete  control  over  the 
entire  heating  and  cooling  system.  On  his  desk,  he  can  read 
the  temperature  at  318  key  points  throughout  the  building. 
At  the  panel  on  the  right,  he  can  adjust  any  of  these  tempera¬ 
tures  to  suit  the  individual’s  exact  requirements.  Ventilation 
in  any  area  can  also  be  adjusted  for  maximum  economy  and 
comfort. 

With  this  master  control  center,  maximum  service  is  given  to 
the  building  occupants  at  a  minimum  cost.  Many  thousands 
of  dollars  are  saved  by  eliminating  trips  through  the  building 
to  check  temperatures  and  adjust  thermostats.  Only  Honey¬ 
well  can  provide  this  coordinated  electronic  control  and  re¬ 
cording  system. 


WHk  Huiywitl  Eftctroalc  Caatral,  I  chacfc  hM 

An  operator  at  a  panel  will  be  able 
to  check  and  aJjuit  all  31M  remotely. 


untfewit  Huuywall  Eltctrwiic  Cantral,  ill  chack  paMt 


318  points  would  have  to  be 
checked  at  the  thermostat. 


MINNBA^OLI* 

Hone^^ell 


Electronic  Controls 


112  afices  at  ran  the  nation 
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Gm  Unit  Hncrters 

self-contained,  completely 
automatic  units  for  produc¬ 
tion  and  distribution  of  heat 
at  the  point  of  need. 


Pr.p.ll.f  Fan  Tr»a  S<m> 
pMkM  Unltv— nina  tlioti 
29,000  la  290,000  ITU. 


Sierever  you  go  you’ll  find  Reznor 

Iters  proving  their  versatility  in  all 
pes  of  commercial,  institutional  and 
idustrial  buildings  from  tiny  shops  to 
uge  factories  and  warehouses.* 

There  are  two  reasons  why  nearly 
$0%  of  the  gas  unit  heaters  sold  today 
are  made  by  Reznor  —  engineering 
leadership  and  fine  construction.  Both 
have  been  Reznor  traditions  since  the 
first  Reznor  heaters  were  made,  in 
1888.  An  aggressive  research  and 
production  development  program 
has  kept  Reznor  ahead  of  the  field 
with  improvements  for  greater 
comfort  or  more  heat  per  fuel  and 
equipment  dollar.  And  Reznor’s 
high  standards  of  workmanship 
and  materials  mean  greater  effici* 
ency  and  longer  life. 


■  law.r  Typ.  Swtpaadod 
Uallw— lor  NM  whor.  oaiot 
eparali.n  If  a  lawtl  — 
aight  fliof)  29,000  la 
200,000  ITU. 


Tlia  Now  Rainar  Twin  Fan 
290,000  ITU  Modal  >-  an. 
olhW  fini  for  lunar 
anglnoarlng. 


compact  horizontal  furnace 


liaill  PI  —  SyfUnii  wllh 
cagaclllof  In  ucafi  of  tw. 
million  ITU  con  1.  attambl.d, 
on  Iba  lob,  .«•  .1  ib#  four 
boilc  01  focllant.  I.cllan 
capaclllat  ora  1 90,  200,  290  and 
100  Ib.wfond  ITU.  Tb.  lorgatt 
lingl.  loctl.n  wnlgbf  only  319 
povnot.  locn  faclian  compl.l. 
wllb  c.mbutll.n  conlrali  and 
bwlll-ln-dralt  divnrlar 


or  deluxe  unit  heater 


Compact  dcfiitn  and  appliance 
•tyling  make  the  PAC  idul  fot 
crawl  apace  and  attic  application! 
in  ruidcntial  heating  or  for  aua- 
pended  inatallaciont  in  baacment, 
utility  room  or  kitchen. 

Ua^  without  ducta,  the  PAC 
become!  a  dcluae  unit  heater 
which  meet!  the  moat  eaaaing  re* 
quirementa  for  cleanlineaa,  quiet 
operation  and  fine  atyling. 


for  use  in  custom  engineered  ' 

heating  and  air  con^tionlng  systems 

Thoac  two  new  modeli,  though  varying  greatly  in  details  of 
design  and  construction,  have  the  same  advantages  of  high 
eficiency  and  easy  insullation  as  an  integral  part  of  the  duct 
system.  And  both  offer  complete  flexibility  for  combination  with 
components  for  air-moving,  cooling,  cleaning  and  humidification 
chosen  to  meet  the  exact  requirements  of  each  job. 


T 

L 
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UNION  CENTRAL  Annw 
Building,  Cincinnati, 
utilizes  some  200  Kno- 
Draft  High  Pressure  Air 
Diffusers  for  quiet, draft¬ 
less,  comfortable  air 
distribution. 


■EHIND  THE  SCENES 

photo  shows  typically 
compact  Kno-Draft 
single-duct  system.  Note 
flexible  connectors.  Out¬ 
lets  at  same  level  as  ducu 
explain  why... 


High  Pressure  Saves 


space  saving,  of  course,  is  only  one 
advantage  of  high  pressure  air  trans¬ 
mission.  But  it’s  important.  High 
building  costs  make  it  worth  while  to 
reduce  space  allotted  to  air  ducts;  and 
in  existing  structures,  small  high 
pressure  ducts  have  permitted  central 
system  air  conditioning  where  space 
limitations  prohibited  conventional 
designs. 

Additional  advantages  of  Kno- 
Draft  high  pressure  systems  are:  ( I ) 
flexibility  to  meet  changes  in  air  con¬ 
ditioning  requirements  without  modi¬ 
fying  the  system,  and  (2)  individual 


room  temperature  control  from  cen¬ 
tral  station  systems. 

Kno-Draft  High  Pressure  Air 
Diffusers  are  especially  designed  to 
handle  air  at  branch  duct  velocities 
up  to  3,000  feet  per  minute.  Outlets 
are  equipped  with  dampers  and  sound 
traps  to  eliminate  noise.  System 
provides  even  temperatures 
throughout  the  area  with¬ 
out  drafts. 

For  a  full  description  of 
Kno-Draft  High  Pressure 
Air  Diffusers  and  layouts  for 
typical  systems,  read  the  Connor  text- 


Space 

book  on  the  subject.  Write  on  your 
lenerhead  for  a  copy  of  Bulletin  K33. 
Connor  Engineering  Corporation, 
Dept.  J*65,  Danbury,  Connecticut. 


■»— t*iii 


draft 

adjustable  air  difFusers 


«> 
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New  Dunham  Bilower  Unit  Heaters 


From  radiator  traps 
to  fully  engineered  systems 
you  can  DEPEND  ON  DUNHAM  for 
everything  you  need  in  heating 


OvnhaiM  V«cwwin  Hcalint 
PwNi^.  Single  and  Duplex 
inod^.  No  elute  cletnnce  pmt. 
Only  one  moving  element. 


DwnimmRadialoeVnlvM. 

Complete  line  of  radiator 
valves,  traps  and  other 
cialtiet  fur  steam  heating. 


in  types  and  capacities  to  fit  every  need 


Dunham’s  newly  redesigned  line  of  blower  unit  heaters  is  one 
of  the  most  broad  and  complete  in  the  industry.  Seventeen 
different  sizes  ...  in  170  ratings  from  125,000  to  1,500,000 
BTU . . .  1,430  to  20,800  CFM. 

E)unham  Blower  Unit  Heaters  can  be  mounted  on  ceilings, 
walls  or  on  floors.  They  solve  any  heating,  ventilating,  air 
cleaning,  process  heating  or  drying  problem.  A  wide  variety 
of  nozzle  and  nozzle-extension  arrangements  lets  you  “pin¬ 
point”  or  widely  diffuse  warmth  where  needed.  Heaters  can 
be  used  with  or  without  ducts  . . .  with  bypass  damper,  filter 
section  and  mixing  dampers  to  handle  any  of  your  client’s 
usual ...  or  unusual . . .  space  or  process  heating  and  venti¬ 
lating  requirements. 

And  For  Spot  Hoerfkig,  Dunham  offers  an  unusually  complete 
line  of  propeller  fan  unit  heaters  . . .  cabinet  types  for  floor-  or 
wall-mounted  installations  . . .  horizontal  and  vertical  dis¬ 
charge  heaters  for  overhead  applications.  For  full  informa¬ 
tion,  write  for  Bulletin  ACHV-6,  C.  A.  Dunham  Company, 
400  W.  Madison  St.,  Chicago  6,  Illinois. 


Dumkam  CoUiMt 

Umit  Imr  ttaam  vr  h«t  wtrtcr, 

fr*iii  10,000  !•  10$, 000  BTU. 


Durham  Hor/ieafa/  DI$ehorg»  Ua#  Hmatmr, 
far  •laam  mr  hot  wotor,  capocMiot  from 
10,000  to  360,000  BTU. 


HEATING  &  COOLING  EQUIPMENT 

lUItTION  ■  CONTIOLS  •  UNIT  UEtTEUS  •  PUMPS  •  SPECItlTIES 

QjualUdi^  fiMt  {ok  Ou€K  Tiftif  l{ecvu. 

C.  A.  DUNHAM  COMPANY*  CHICAGO  •  TORONTO  •  LONDON 


Dymkam  Vort/cof  Dhehargy  Unit 

for  atoom  or  hot  wotor,  copocltiot  from 

26,000  to  576,000  BTU. 


Ownhom  Vori-Voo*.  Prccition 
temperature  control  tyttem  utei 
continuous-flow  '*c(x>r'  steam, 
cuts  fuel  costs  up  to  40%. 


Ownhom  Orcwlotors.  Heart  of 
Dunham’s  complete  hot  water 
line.  Sinftle-spnns  motor  cou> 
plinp.  Brand-name  motor. 


Ownhom  Unit  Hoolors.  Line  in¬ 
cludes  heatinjc.  cooling  units, 
vertical,  horixontal  discharge  and 
large  blower  unit  heaters. 


Ownhom  Rodiotlon.  Full  range 
of  sizes  and  types  of  convectors, 
baseboard  and  hnned  tube  radi¬ 
ation. 


Corrosive  circulating  water  tamed  here 
by  these  CRANE  VALVES 

THE  CASE  HISTORY  —Almost  2  years*  opwation  without  any 
maintenance  of  valves  on  circulating  water  lines  to  condensers, 
and  on  priming  and  instrumentation  systems— with  no  trouble 
in  sight.  That's  the  experience  of  Southern  California  Edison 
Company's  280,000  k.w.  steam  station  at  Etiwanda  with  Crane 
Packless  Diaphragm  Valves. 

The  plant's  engineers  knew  that  sediment  in  recirculated 
water  would  quickly  cut  out  the  seats  in  ordinary  valves  and  its 
corrosive  elements  would  attack  working  parts  to  make  valve 
operation  difflcult. 

Not  so  with  Crane  Packless  Diaphragm  Valves.  Their  sealed 
bonnet  keeps  working  parts  out  of  contact  with  line  fluid— free 
of  corrosive  effects.  Separate  disc  construction  with  pliable  in¬ 
sert  resists  erosion— seats  tightly  even  on  foreign  particles. 

Large  or  small,  these  valves  operate  easily  with  fewer  turns  to 
the  cycle.  Typical  Crane  quality  throughout— they're  made  bet¬ 
ter  to  do  the  job  better— a  bigger  value  for  the  tlurifty  buyer. 

CRANE  CO. 

G0m«ral  Ofjjictu  H36  S.  Michiaan  Ave.,  Chicago  5,  Illinois 

Brmnclnt  mmJ  WMttmltrt  Strvimg  AH  ImJmstriat  Atms  \ 

VAIVIS  •  fITTINOS  •  PIPE  •  KITCHtNS  •  PLUMBING  •  HEATING 
CRANE’S  FIRST  CENTURY  .  .  .  18S5-1955 


CRANE  No.  1610  PACKLESS 
DIAPHRAGM  VALVES 

Ifo  packing  to  maintain.  Neoprene  dia¬ 
phragm  has  longer  life  because  it  seals  the 
bonnet  only — is  not  subject  to  the  cutting 
and  crushing  encountered  when  also  re¬ 
quired  to  do  the  seating.  Separate  disc 
giees  control  of  fluid  even  should  diaphragm 
fail.  Wide  aelection  of  materials  and  aizea. 
Write  for  folder  AD-1942  or  see  your 
Crane  RepresentatiTe. 
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OUR  76TH  YEAR 


POWIR  ROOr  VINTIIATORS,  PropelUr  Fan  Typa 
and  Power  Fixed  (backward  curve  blade)  ofFer  a  wide 
range  of  sizes.  Bulletin  No.  119  Propeller  Fan  Type  Bull. 
124  Power  Fixed  Fan  Type. 


BLOWERS/  Squirrel  Cage  (Forward  Curve)  and  Power 
Fixed  (Backward  Curve)  Fans  available  in  a  complete 
range  of  sizes,  Single  or  double  width.  Bulletin  101  (PF) 
Bulletin  105  (S.C.).  . 


FURNACE  FANS/  Single,  double  or  special  width.  All 
housing  and  wheel  parts  are  die  formed.  Available  as 
complete  assemblies  or  parts  only.  Bulletin  No.  115. 


UNIT  HEATERS/  Blower  Type  floor  or  ceiling  mounting 
arrangements,  built  in  sections  to  facilitate  efficient 
handling  and  erection.  Popular  sizes.  Bulletin  No.  112. 


PROPELLER  FANS/  New  Venturi-type  Belt  drive  24* 
to  48*  wheel  diameters,  direct  drive  12*  to  30*  diam¬ 
eters.  A  complete  line  of  accessory  items  are  available. 
Bulletin  117. 


UNIVERSAL  BLOWERS/  A  stock  blower  assembly 
made  in  single  or  double  width,  sizes  7*  to  27*  wheel 
dia.  and  features  Universal  discharge  arrangement. 
Bulletin  No.  110. 


lAIR  CONDITIONING  UNITS/  Seven  sizes  available, 
ranging  from  1,000  to  14,000  C.F.M. Vertical  or  horizontal 
mounting.  Designed  to  combine  cooling  in  summer, 
heating  in  winter.  Bulletin  120. 


VENTILATING  SETS/  Utility  type.  Belt  drive  wheel 
diameters  7*  to  30*.  Direct  drive  6*  to  lO'/z*.  Both 
available  in  popular  competitive  sizes,  self  contained 
completely  packaged  units.  Bulletin  109. 


lie  BISHOP  &  BABCOCK  ^ 
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Quick,  «aiy  installation  and  ready  acces¬ 
sibility  for  adjustment  or  maintenance. 


Cafeteria  Area  of  the  Empbyers  Mutuals  of 
Wausau,  Illinois  Regional  Office,  River  Forest. 
Illinois.  Shaw,  Metz  &  Dolio,  Architects  & 
Engineers.  Schless  Construction  Company, 
General  Contractors. 


Complete  conce2dment,  in  metal  pan  ceilings,  is  only  one 
of  the  many  reasons  Multi-Vent  is  specified  to  distribute 
conditioned-air  in  modern  buildings. 

Complete  concealment  means  that  there  are  no  protruding 
or  exposed  outlets  to  present  problems  in  symmetry  or  in 
architectural  effect. 

Complete  concealment  means  complete  freedom  of  partition 
movement.  This  is  possible  due  to  the  low  injection  velocity 
with  which  air  is  diffused  from  Multi-Vent  panels.  Partitions 
can  even  bisect  these  panels  with  no  serious  “blow"  or 
“throw"  being  encountered. 

Complete  concealment  of  both  supply  and  return  panels  is 
also  possible  when  cooling  only  is  desired. 

•  Complete  freedom  of  Partition  Movement. 

•  No  deflection  problems  to  restrict  panel  location. 

•  Exceptional  uniformity  of  temperature. 

•  More  room  air-changes  per  hour  without  drafts. 

•  EUmination  of  dirt  impingement  on  ceiling. 

•  No  protruding  outlets. 


Literature  furnished  upon  request 


mwiti-wesit  o.v.s.oN  OF  /  THE  PYLE-NATIONAL  COMPANY 

■  j  WHERE  QUALITY  IS  TRADITIONAL 

1374  North  Kostner  Av«nue,  Chicago  51,  Illinois 

SALES  AND  ENGINEERING  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OP  UNITED  STATES  AND  CANADA 
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DIVISION  OF 


Now  less  does  more! 

NEW  HBERGLAS*  LOW  PRESSURE  PIPE  INSULATION 

Rot-proof  •  Shrink-proof  •  Unsurpassed  in  Thermal  Efficiency 


You’d  expect  this  “pipe  dream  come  true”  to  cost 
more.  Actually  it's  priced  right  in  line  with  less  efficient 
insulations,  liirough  the  years  it  pays  for  itself  over 
and  over  again. 

For  better  jobs  at  no  extra  cost,  switch  to  Fiberglas 
L.  P.  Pipe  Insulation.  You’ll  find  full  data  on  sizes, 
faaory-applicd  vapor  barriers,  application,  thermal  ef¬ 
ficiency,  etc.,  in  our  new  technical  bulletin.  Send  coupon 
today  and  get  your  copy  without  delay. 


Here’s  the  first  major  improvement  in  low  pressure  pipe 
insulation  in  30  years!  A  moisture-resistant,  rot-proof, 
shrink-proof,  no-sag  insulation  for  low  pressure  steam 
pipes,  and  hot  and  cold  water  lines!  A  lightweight, 
easy  to  handle  insulation  with  exceptional  thermal  effi- 
cierKy!  One-half  inch  of  this  new  Fiberglas  L.  P.  Pipe 
Insulation  saves  as  much  heat  as  one  inch  of  many  old- 
type  insulations!  Saves  space,  too,  and  offers  less  surface 
needing  painting. 


THIS  BULLETIN 
TELLS  THE  FACTS 


Owrai-Curninii  Kilirriila*  (''>r|M>raliun 
41-K,  Tiilolo  1,  Ohio 

\m.  I'd  liktt  to  hav*  the  farta  about  Kibarglaa  L,.  P.  Pip*  Inaulation. 
Pluaa*  a*nd  your  technical  bullwtin. 


^  Over-night 
9  anywhere 
i  . . .  U.S.A. 


JENN-AIR  LOW-CONTOUR  exhausters 


J«nn>Air,  First  with  Low*Contour  Ixhauttsr  Design 

Jenn-Air  is  the  originator  of  truly  ’'low  contour” 
exhauster  design.  In  considering  contour,  two  levels 
are  impttrtant;  the  discharge  level  height,  which 
must  Ik*  sufficient  to  he  above  snow  or  blowing  rain, 
and  the  over-all  level  height,  which  should  he  low 
enough  to  provide  true  low  contour. 

Jenn-Air  Roof  Exhausters  with  the  nesting  feature 


JENN-Ali  PIODUCTS  COMPANY,  INC 

ArcMIads  t  BsiMsrt  BsiMisf  •  IsdiasapoNs  4,  isdiasa 


(power  assembly  nested  into  base  of  unit)  give  a  high 
point  of  discharge  near  the  top  of  the  unit  and  still  re¬ 
tain  the  lowest  possible  contour.  In  addition  Jenn-Air 
provides  a  pleasing  architectural  effect.  Write  for  the 
name  of  your  closest  Jenn-Air  distributor. 


Jtnn-Air — WorM't  Larttst  Productf  of  Commercial  Wall  and  Roof  Exhausters 


M  Distributor*— Coa*t*to-Coa»t— Insure  Fast 
Daiivsry  and  Ssrvics 

In  these  days  when  speed’s  the  need  in  building,  it’s 
go(Nl  to  know  you  can  depend  on  fast  delivery  and 
service  with  Jenn-Air  Low-flloiitour  Exhausters  .  .  . 
fX)  distributing  offices  coast-to-coast  mean  over-night 
service  anywhere  in  the  U.  S.  A.  And  since  Jenn-Air 
is  the  largest  manufacturer  of  wall  and  roof  exhaust¬ 
ers  in  the  commercial  ventilatiqn  field,  you  can 
specify  with  confidence  when  you  select  Jenn-Air. 
So,  if  you’re  faced  with  u  close  building  schedule, 
select  Jenn-Air,  and  he  assurinl  your  ventilating  in¬ 
stallation  will  be  made  on  time  and  in  time. 


Wall  EMhauatara—archHaeiurally  aculpUmd 
button  daaign  apota  vantllatlon  control 


Low<ontour  Roof  Euhauatara  bland 
with  arehitactural  daaign  of  building 
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keeping  steam  cheap  •  •  • 


2  B&W  FM  Boilers  Provide  All  Steam  For  New 

Barberton  Citizens  Hospital 


HEATING 


Dual  unit  installation  of  B&W  FM  Boilers  in  Barberton  Hospital 


CoMiullInt 

William  f.  iadmultia 
aiui  W,  W.  Shvilar 
Arckilaciti 

SaiK«i«l  Hanitalord  t  Sont 
HMtiiifl,  V«nlilatln«,  flwiiiblll(i 
T.  0>  Murphy  Company 


Air  view  of  new 


HOT  WATEt  STERILIZERS  KITCHENS  LAUNDRY  Borberton  Citizens  Hospital 


The  opening  of  the  new  251'bed  Barberton  Citizens  Hos- 
pital  in  Barberton,  Ohio,  was  the  proud  climax  of  an  inten¬ 
sive  ten-year  community  effort.  Incorporating  many  original 
ideas  as  well  as  design  features  proved  in  other  modern 
hospitals,  the  building  and  its  facilities  are  as  advanced  as 
research  and  progressive  design  could  make  them;  Virtually 
a  small  city,  Citizens  Hospital  has  its  own  pharmaceutical 
center,  drug  store,  gift  shop,  power  plant,  accounting  office, 
a  restaurant  capable  of  serving  37,000  meals  a  month,  and 
a  laundry  that  can  handle  13^2  pounds  of  linen  per  patient, 
per  day. 

Aware  of  the  importance  of  assuring  a  reliable  and  eco¬ 
nomical  steam  supply  that  will  fully  meet  the  demanding 
requirements  of  hospital  service,  Barberton  Citizens  Hos¬ 
pital  installed  two  B&W  Integral-Furnace  Boilers,  Type 
FM,  to  meet  all  steam  requirements.  The  boilers  are  gas- 
fired  with  provision  made  for  using  oil  as  stand-by  fuel. 
The  units  are  automatically  controlled  to  operate  under 
minimum  supervision.  They  have  a  combined  capacity  of 


41,000  lb  of  steam  per  hr,  sufficient  to  supply  an  additional 
patient  wing  if  one  is  built  in  the  future.  The  present  build¬ 
ing  has  a  total  of  560  rooms  for  all  purposes.  The  FM 
Boilers  are  easily  providing  all  the  steam  needed  for  heat¬ 
ing,  hot  water,  restaurant,  laundry,  and  sterilizing  re¬ 
quirements. 

Like  this  new  hospital,  many  other  institutions  as  well 
as  commercial  and  industrial  users  have  found  the  compact, 
shop-assembled  FM  Boiler  ideal  for  small  to  medium  steam 
loads.  It  is  available  in  standard  sizes  for  loads  to  40,000 
lb  of  steam  per  hr  at  pressures  to  235  psi — may  be  obtained 
for  higher  pressures  and  with  moderate  superheat.  Get  the 
advantages  of  this  versatile,  economical  unit  if  you  are 
planning  new  construction,  modernization,  or  expansion 
of  your  existing  steam  facilities. 

For  a  detailed,  illustrated  description  of  the  B&W  FM 
Boiler  write  for  Bulletin  G-76A.  The  Babcock  &  Wilcox 
Company,  Boiler  Division,  l6l  East  42nd  Street,  New  York 
17,  N.  Y. 


COST-SAVING  FEATURES  of  the  B&W  Type  FM  Boiler 


•  Saves  Erection  Time  and  Cost 
e  Meets  Wide  Range  of  Service 
e  Handles  Quick  Load  Changes 
e  Fast  Steaming 
e  Low  AAointenonce 


•  Safe,  Automatic  Operation 


e  Easy  Accessibility 
e  Suitable  for  Outdoor  Service 
e  Bums  Oil  and/or  Gas 
•  Saves  Fuel 
e  Saves  Space 


BABCOCK 

*  WttcOJC 


•OILER 

DIVISION 
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Acouitiral  hunr  ceiling  holdi  supply  ducts  and  registers  for  distributing  air  cooled  by  G-E  puckuged  units. 

Furred  space  itself  acts  us  plenum  for  return  air,  entirely  eliminating  need  for  second  set  of  ducts. 

HUNG  CEILING  MAKES  NEAT  AIR  CONDITIONING 
INSTALLATION,  SAVES  ON  DUCTWORK 


Fred  Safran,  well-known  New  York  architect,  was  faced 
with  the  problem  of  remodellinK  three  floors  of  a  33-year-old 
Brooklyn  building  into  an  attractive,  air-conditioned  sales 
and  service  center  for  a  large  business  machine  company. 

After  taking  into  account  the  building  construction,  the 
heat  produced  by  o{)erating  business  machines,  varying 
occupancy  loads,  lighting  and  ventilating  needs,  a  15-ton 
General  Electric  Packaged  Air  Conditioner  was  installed  on 
the  first  floor,  and  10-ton  units  on  each  of  the  two  floors 
al>ove.  Conditioned  air  is  distribuU'd  through  ducts  con¬ 
cealed  in  the  hung  ceiling,  and  ceiling  diffusers  with  damp¬ 
ers  give  precise  local  zone  control.  The  G-E  units  take  up  a 
minimum  of  floor  space  and  are  completely  enclosed,  result¬ 
ing  in  a  neat,  built-in  installation  at  a  moderate  cost. 

On  the  air  conditioning  phase  of  this  assignment,  Mr. 
Safran  worked  closely  with  the  Billen  Engineering  Com¬ 
pany,  a  G-E  Air  Conditioning  Contractor  in  New  York  City, 
to  meK  the  new  tenant’s  siwcific  requirements. 

HERE'S  WHY  IT  PAYS  TO  SPECIFY 
G-E  PACKAGED  AIR  CONDITIONERS 

•  Low  installation,  low  operating  costs. 

•  Gives  the  architect  maximum  design  freedom.  Units  can  In- 
used  in  space  or  concealed,  with  or  without  ducts. 

•  Streamlined  cabinet  styling.  Adds  to  decor  of  any  interior. 

•  3,  6,  10,  and  15  ton  units  can  be  used  singly  or  in  multiple 

to  meet  air  conditioning  needs  of  any  building. 

•  Easily  directed  air  flow  for  no-draft,  no-waste  air  circulation. 

•  Muggy  Weather  Control  removes  excess  moisture  in  any 
uteatner  without  over-chilling  or  clammy  cooling. 

•  Built  and  factory  assembled  by  General  Electric.  5-year  war¬ 
ranty  covers  entire  sealed  cooling  system. 


Write  for  architectural  data.  General  Electric  Company, 
Commercial  &  Industrial  Air  Conditioning  Department, 
6  I.Awrence  St.,  Bloomfield,  New  Jersey. 

Psekaoed 

AIR  CONDITIONERS 

^egrtst  k  Our  Most-  "^oduc^ 

GENERAL^ELECTRIC 
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JENKINS  PRACTICAL  PIPING  LAYOUTS 


i^nkin*  Hr»«. 


VALVE 
RECOMMENDATIONS 
Far  d«uik  of  ralvo*  to 
•■k  rarying  eonditioat 
•00  Joakiiu  Catalog. 


Cmrndmmm  Wmtm 


How  to  plan  piping  connections  for 

SPACE  HEATING  WITH  HOT  WATER  DISCHARGE 

FROM  REFRIGERATION  CONDENSERS 


Conmiliuiion  with  urrrtMlilcd  piping  riigi* 
uiui  roiitrurlitri  i*  rr<-oiiiiiii‘niii<il  wh«*ii 
phiiiiiiiig  uiiy  iiiujor  piping  iiinlulliilinii. 

To  cuvf  lime,  to  cimplify  phiiining,  lo  get 
all  the  udvunliige*  <if  Jeiikiii*  uperiulised 
valve  engineering  experienre,  »rlert  all  the 
valve*  you  need  from  the  romplete  Jenkiii* 
line.  Il'»  your  lie»l  UKKiiranre  of  /oM'e*!  rtiMt 
in  ihe  Innn  run.  Jenkiiit  Kro*.,  IIM)  I'ark 
Ave.,  New  York  17. 

COMkLITI  DISCRIkTION  AND  INIAROID 
DIAGRAM  OF  THIS  lAYOUT  FRII  ON  Rl> 
QUiST.  Inrliide*  additional  detailed  infor> 
mution.  A*k  for  l*i|iing  Layout  No.  75. 


water  pn**ing  through  the  twt>  parallel  rir> 
ruil*.  <lividing  it  aerording  to  the  healing 
re»piiremenl*. 

Ixcoat  boot,  when  all  the  heat  it  not  re> 
i|uired,  i*  removed  hy  regulating  the  amount 
of  the  water  eireiilaled  through  the  parallel 
path  of  the  cooling  lower.  Additional  heat 
may  he  provided,  when  needed,  from  any 
other  ru*tomary  Kource. 

Tbo  cooling  tewor  circuit  provide*  for  water 
ilorage  in  a  tank  iniiile  the  hiiilding  lo 
avoid  freer.e-up*.  The  water  circuit*  *hown 
ran  l>e  full  weight  red  lira**  pipe,  copper 
lulling,  or  iilack  iron  pipe. 

Tbi*  combinotion  of  refrigeration  and  heat* 
ing  it  an  adaption  of  the  heat  pump  cycle 
and  will  provide  hnth  refrigeration  and  heat 
for  minimum  operating  coita. 


Wbora  cenfinwowt  rafrigaratien  i«  required, 
the  heal  ah*orhed  hy  the  water  circulating 
through  the  condenMer*  during  the  refrig¬ 
eration  cycle  may  he  iranKferred  to  circulat¬ 
ing  air  and  iiHed  for  Mpace  heating.  Thi* 
hookup  illuKirale*  a  ty*tem  that  i*  widely 
approved  for  utilizing  wa*le  heal  in  frozen 
food  plant*,  ice  cream  plant*,  *uperniarkel*, 
and  refrigerated  warehouxe*. 

A  coaling  towar  for  water  ron*ervatioii  i* 
included  in  the  u*ual  water  cooling  *y*tem 
for  refrigeration  conden*er*,  a*  indicated. 
All  or  a  portion  of  the  water  which  u*ually 
How*  through  the  cooling  tower  *y*tem  may 
lie  diverted  and  circulated  iiiHtead  through 
u  water  roil  in  the  summer  air  conditioning 
unit.  A  three  way  moiiulating  valve,  actu¬ 
ated  hy  a  room  thermostat,  control*  the 
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BOSTON 


lETROlT 


Buffalo 


MILWAUKEE 


rw 

CLEVELAND" 


CHICAGO 


OES  MOINES 


INDIANAPOLIS 


DENVER 


KANSAS  CITV 


ST  LOUIS 


TULSA 


LOS  ANGELES 


ATLANTA 


DALLAS 


NEW 

ORLEANS 


HOUSTON 


U  FOR  SERVICE 


I^YOUNOSTONN  VO„K 

%%^ISWt«l^  pniladelpmia 

>LUMB«^ 

^1  WASHINGTON 


Youngstown  hat  28  district  tales 
offices  conveniently  located  through¬ 
out  the  nation  to  serve  you  quickly. 

They  are  staffed  with  men  who  know  the  steel 
business  thoroughly  and  are  qualified  to  help  you 
with  your  steel  requirements.  You  can  get  quick 
service  whether  you  write,  wire  or  phone  your 
nearby  Youngstown  District  Sales  Office. 


DISTRICT  SALES  OFFICES 


Atlanta  1,  Ga. 

1310  Healey  Building 

'  Phone  Walnut  5920 

Boston  16,  Mass. 

250  Stuart  Street 

Phone  Liberty  2-5855 

Buffalo  2,  N.  Y. 

1508  Liberty  Bank  Bldg. 

Phone  Washington  6270 

Chicago  2,  Illinois 
111  W.  Washington  Street 
Phone  Franklin  2-5470 

Cincinnati  2,  Ohio 
1302  Carew  Tower 

Phone  Main  1424 

Cleveland  13,  Ohio 
2400  Terminal  Tower  Bldg. 

Phone  Main  1-2605 

Columbus  15,  Ohio 
2850  LeVeque  Lincoln  Tower 
Phone  Capitol  4-7211 


Dallas  2,  Texas 

1602  First  Nat’l.  Bank  Bldg. 

Phone  Riverside  9538 
Denver  2,  Colorado 
814  Continental  Oil  Bldg. 

Phone  Main  3-2283 
Des  Moines  9,  Iowa 
437  Insurance  Exchange 
Bldg. 

Phone  3-1265 
Detroit  2,  Michigan 
926  Fisher  Bldg. 

Phone  Trinity  5-5816 
Grand  Rapids  2,  Michigan 
604  Michigan  Nat’l.  Bank 
Bldg. 

Phone  9-4291 
Houston  2,  Texas 
1350  Esperson  Bldg. 

Phone  Fairfax  1325 
Indianapolis  4,  Indiana 
520  Circle  Tower 

Phone  Melrose  2-3461 


Kansas  City  6,  Mo. 

1222  Commerce  Bldg. 

Phone  Victor  5837 


Pittsburgh  22,  Pa. 

Two  Gateway  Center 

Phone  Atlantic  1-2350 


Los  Angeles  15,  Calif. 

714  W.  Olympic  Blvd. 

Phone  Prospect  7581 


St.  Louis  3,  Mo. 

611  Shell  Bldg. 

Phone  Geneva  6-1223 


Milwaukee  3,  Wise. 

2110  Wisconsin  Tower 

Phone  Broadway  1-5148 


San  Francisco  5,  Calif. 

55  New  Montgomery  Street 
Phone  Garfield  1-6544 


Minneapolis  2,  Minn.  Seattle  4,  Washington 

1050  Baker  Bldg.  457  Central  Bldg. 

Phone  ATlantic  2970  Phone  Main  6420 


New  Orleans  12,  La. 

520  Whitney  Bldg. 

Phone  Raymond  0153 

New  York  36,  New  York 
500  Fifth  Avenue 
Phone  Lackawanna  4-4340 

Philadelphia  2,  Pa. 

1502  Girard  Trust  Bldg. 
Phone  Rittenhouse  6-9830 


Tulsa  3,  Oklahoma 
1305  Philtower  Bldg. 

Phone  54-4634 

Washington  5,  D.C. 

327  Bowen  Building 

Phone  Republic  7-2340 

Youngstown  1,  Ohio 
505  Stambaugh  Building 

Phone  Riverside  7-0771 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  Carl>oti,  Alloy  and  Yoioy  Sttcl 

General  Offices:  Stambaugh  Building  -  -  Youngstown  1,  Ohio 

Plants:  Youngstown,  Ohio:  Struthers,  Ohio:  Indiana  Harbor,  Indiana 

■  HBBTS  •  STBIP  -  rLATBS  •  STANDABD  Pin  •  LINE  PIPE  •  OIL  COITNTBY  TIIBULAB  GOODS  .  CONDL’IT  AND  EMT  • 
MBCHANICAL  Tl’BINO  •  COLD  FINISHED  BABS  •  MOT  ROLLED  BARS  ■  BAB  SHAPES  -  WIRE  •  HOT  ROLLED 
RODS  •  CORE  TIN  PLATE  -  ELECTROLYTIC  TIN  PLATE  •  RAILROAD  TRACK  SPIKES  •  MINE  ROOP  BOLTS 
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tKe  ROYA  L"  A I R  E  ...your  new  “silent  salesman” 


Efficient  in  operation  and  smart  in  appearance,  the  all-new 
UNARCO  ROYAL-AIRE  may  be  this  year’s  most  profitable 
investment  for  you. 

The  ROYAL-AIRE  is  styled  to  fit  into  most  any  back¬ 
ground.  Four-way  directional  louvers,  generous-sired 
components,  and  a  large  vertical  cooling  coil  provide 
maximum  dehumidification  and  cooling.  The  exclmive 
UNARCO  pump-down  control  system  guarantees  instant  cool¬ 
ing  coil  response  and  reduces  system-operating  pressures. 

The  ROYAL-AIRE  is  available  in  5  full-rated  models. 


capable  of  conditioning  exactly  to  your  needs.  It  is  espe¬ 
cially  adaptable  to  many  different  and  normally  difficult 
kinds  of  installations.  Being  “demountable”  into  three 
sections,  it  is  extremely  easy  to  handle  and  install. 

Both  to  the  contractor  interested  in  building  a  reputa¬ 
tion  for  quality,  and  to  the  buyer  looking  for  efficient, 
dependable  air  conditioning. . .  there  is  no  better  buy  than 
the  UNARCO  ROYAL-AIRE.  •  * 

UNION  ASBESTOS  A  RUBBER  COMPANY 
332  S.  Michigan  Avenue  •  Chicago  4,  Illinois 


ROYAL“AIRE...a  quiBt.Bfficisnt  AIR  CONDITIONER 
air  conditioning,  heating  and  ventilating,  JUNE,  195S  49 


foms  mrt  mslalltd  m  th$  dutts  ftr  grtattr  tjfi- 
ckncj,  isikr  nnullstun,  tmd  tctmmy  «/ /mt  tfstt. 

PLATIHG  LINE  VENTED 
BY  JOY  AXIYANE  FANS 

Cono§iv  Air  Rmnovd  In  Jlg-Hme  By 
'*ln~fhn->l>U€t**  Inffdlloffon  of  ixhau$t  Pan§ 


Vtrtksl  brunch  ducts  draw  fumes  inti  the  trunk 
Itnt  fir  ulttmatc  discharge  inti  the  atnwtphert. 


saved,  installation  costs  were  drastically  reduced, 
building  structure  did  not  have  to  be  altered,  and 
a  much  smaller  and  simpler  duct  system  was 
constructed! 

Joy  Axivane  Fans  will  show  you  new  standards 
in  efficiency,  compactness,  quietness,  and  out* 
standing  versatility.  There  are  1 56  models  .  .  . 
all  with  adjustable  blades  .  .  .  for  volumes  up  to 
300,000  CFM  and  pressures  to  ll"  wg.  Get  the 
full  story  on  Joy  Fans  by  writing  for  Bulletin 
J'6l  1, TODAY.  Joy  Mamukxturmg  Company,  Olivor 
BuiUmg,  PHhburgh  22,  Pto.  In  Canada:  Joy  Manufac¬ 
turing  Company  (Canada)  Limited,  Galt,  Ontario. 


An  interesting,  and  necessary,  feature  of  the  new 
zinc  and  cadmium  plating  line  at  Appleton  Electric 
Company,  Chicago,  is  the  compactness  of  the  Joy 
Axivane  Fan  exhaust  system. 

This  exhaust  system  carries  oflf  the  hot,  corro* 
sivc  air  from  the  plating  line  up  to  the  roof  where 
it  is  discharged  into  the  atmosphere. 

Centrifugal  units  would  have  necessitated  an 
expensive  modiffcation  in  the  building  structure, 
in  addition  to  a  larger,  more  complicated  duct 
system. 

The  comj>aa,  in'line  design  of  the  Joy  Axivane 
Fans  permitted  installation  right  in  the  ducts  on 
the  floor  above  the  plating  line.  Floor  space  was 
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with  Detroit  Single  Retort  Stokers  in  the 
Cleveland  Graphite  Bronze  Company 

(Central  Ave.  Plant) 


These  old  Detroit  Sin|(le  Retort 
Stokers  have  been  operating  for  more 
than  a  quarter  of  a  century  and  are 
still  in  excellent  condition,  giving 
satisfaction  to  the  owners. 

Another  typical  example  of 
Detroit  Stoker  durability. 

Detroit  Stokers  are  designed  and 
built  to  outlast  the  boilers  that 
they  serve. 

You  can  buy  lower  priced  stokers 
but  none  that  cost  you  less 
in  the  long  run. 


Steam  engine  driven  Detroit  Single  Retort 

1  Stokers  installed  in  1927  at  Cleveland  Graphite 
*  Bronze  Company  Boiler  Plant.  Still  giving 
efficient  service. 

Latest  type  Detroit  Single  Retort  Stokers, 

2  individually  motor  driven,  with  Detroit 
•  Adjustable  Feed  Controls  at 
Mumford  High  School,  Detroit. 


Detroit  Adjustable  Feed  (Coal  Feed  Control) 
provides  many  rates  of  coal  feed ...  is  regulated 
either  manually  or  automatically.  Air  supply 
•  from  separate  fan  is  properly  proportioned 
to  the  coal  feed  for  maximum  efficiency 
at  all  capacities. 


ll«l•fior  •#  •!  th«  bw(  gorogat  •#  Hi*  Chicog*  Trondt  Authority.  Vontilotion 

it  pro«iH*d  hy  Gall«h*r  pew*r  r**f  •ahoutlort  locotod  obov*  th*  but  bayt. 


ONVERTlNG  old  Street  car  barns  into  three  CTA  garages  on  the  north  and  south  sides  | 

bus  garages  presented  a  major  venti-  of  Chicago,  reports  of  their  performance  are 

lation  problem  to  the  Chicago  Transit  very  favorable. 

Authority.  CTA  had  to  find  a  proven  method  CTA  had  to  be  sure  of  its  ventilation.  Gallaher 

of  ventilation  that  both  would  insure  positive  guaranteed  positive  air  removal  because  of  its 

air  removal  and  would  be  economical  —  since  patented  built-in  scroll  effect  design. 

CTA  is  a  public  authority  system.  The  patented  design  of  the  air  seal-off,  low  sil- 

Fans  that  handle  required  volumes  of  air  quietly  houette,  low  noise  levels,  availability  in  special 
and  efficiently,  operated  by  direct  drive  motors,  metals  and  weatherproof  design  are  all  devel- 

were  needed.  CTA  engineers  considered  nu*  opments  of  Gallaher  that  have  made  it  a  recog- 

merous  bids.  Gallaher  Air-Vans®-  sixty  Direct  nized  leader  in  the  field  of  industrial  ventilation. 

Drive  power  exhausters  —  were  chosen,  the  Dirt*ct  Drive  units  150-1 1,000  CFM.  Belt  Drive 

Gallaher  bid  being  the  lowest  complying  with  3500-65,0(K)  CFM,  developing  static  pressure 

specifications.  Since  their  installation  in  the  to  4", 

for  fuff  Information  writm  patints  3tu74i  2S2«3«o 

.  PATENTS  PENDING 

Thm  6A1LAHER  Company 

Plonkers  In  Researeh-Designed  Power  Roof  Exhausters 
410«  DOOGI  STROT  OfMAHA,  NiMASKA 
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BOX  SCORE 


DSCO  PISTON-RING  EXPANSION  JOINT 


PIPING  ENGINEERS — Ch«clc  tli«t«  points  on  your  tcoro  podl 


PISTON  RINGS  seated  In  internal  guide  ring 
hold  line  pressure  during  unpacking  and  re¬ 
packing  operation.  Internal  guide  ring  is 
attached  to  inner  end  of  slip.  It  moves  inside 
bored  cylinder  of  body,  guiding  slip  accu¬ 
rately,  It  also  acts  as  limit  stop  to  prevent 
slip  from  being  pulled  out  of  body.  Guide 
ring  and  packing  prevent  polished  surface 
of  slip  from  contacting  ony  metal  and  thus 
protect  it  from  becoming  scratched  or  scored. 


EXTERNAL  GUIDE  is  a  bored 
cylinder,  rigidly  attached  to  body, 
and  guides  slip  flange  at  outer 
end  of  slip.  Openings  in  guide 
permit  easy  access  to  packing 


gland  studs.  Guide  is  built  in  two 
halves  to  reduce  site  of  manholes. 
Made  of  semi-steel  for  operating 
temperatures  to  750  F,  annealed 
cast  steel  above  750  F. 


BODY  is  cast  semi-steel  in  the  135  lb. 
and  350  lb.  series;  fabricated  steel 
in  the  150  lb.,  300  lb.  and  400  lb. 
series.  Bodies  are  stress  relieved  tor 
operating  temperatures  over  650  F. 
Cast  steel  bodies  are  furnished  on 
special  order  only.  Machined  cylinders 
of  body  ond  evternal  guide  provide 
rigid,  axial  guiding  of  slip. 


SLIR  of  chromium-plated  seamless 
steel,  with  steel  flange  welded  to 
it,  is  standard  construction  for  all 
sites  of  both  semi-steel  and  fabri¬ 
cated  steel  joints.  VanStone  slips 
of  cast  bronie  or  chromium-plated 
seamless  steel  can  be  furnished  at 
additional  cost. 


SlIR  FLANGE  of  flanged- 
end  joint  has  outside  dicHn- 
eter  greater  than  that  of 
pipe  flange  to  which  It  Is 
to  be  bolted.  Sliding  sur¬ 
face  of  slip  flange  is  ma¬ 
chined  to  insure  accurate 
guiding. 


J  if  so  ordered.  Otherwise,  holes  for  lubricO' 
{  tion  fittings  are  tapped  and  plugged. 


RELIEF  CHAMBER  AND  VENT  opening 
exhaust  the  steam  which  passes  piston 
’  rings  during  unpacking  and  repacking 
operation,  thereby  relieving  stuffing  box 
area  from  all  pressure  and  causing  piston 
rings  to  seal.  A  nipple  and  valve  should 
be  connected  to  vent  opening  so  that 
steam  pressure  on  the  packing  is  re¬ 
lieved  before  gland  Is  loosened. 


BASE,  to  support  joint  or 
serve  as  intermediate 
anchor,  is  drilled  with  4 
belt  holes.  Anchor  base  ^ 
for  end  anchor  can  be  j 
furnished.  * 


STUFFING  BOX  is  proportioned  in 
depth  and  diameter  to  provide  proper 
packing  space  for  resiliency  of  pack¬ 
ing  and  tightness  of  joint. 


LIR  on  external  guide  acts  as 
secondary  limit  stop  to  prevent 
slip  from  being  pulled  out  of 
body.  Relief  in  lip  prevents 
accumulation  of  foreign  par¬ 
ticles. 


GLAND  is  semi-steel  for  oper¬ 
ating  temperatures  to  750  F, 
annealed  cast  steel  above 
750  F.  Studs  are  carbon  steel 
with  cadmium-plated  nuts  for 
temperatures  to  750  F.  Both 
studs  and  nuts  are  alloy  steel 
for  use  above  750  F. 


Writ9  for  Bvllotm  35*51 


American  Pi  strict  .Steam  Division 

Adsco  Industries.  Inc. 

North  IOn  awan  da  .  New  York 

etANTS  >  lUtSAlO.  N.  V  -NOttTH  TON AWANOA.  N.  V.  -  IlCMMOND,  CAlIf . 
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Name  your  heating  iob... 

Chances  are  there's  a  smartly- styled  Mediae 
Cabinet  Unit  to  do  it  hotter  ...at  less  cost 


F)R  new  construaion  or  remodeling,  Modine  Ohinet 
Units  give  you  quick,  positive  and  quiet  distribution 
of  heated  air.  With  modest-priced  accessories,  they  also 
provide  introduction,  filtering  and  distribution  of  outside 
air.  Yes,  here’s  the  most  practical  way  to  heat  or  ventilate 
large  public  rooms  or  entryways.  Some  units  heat  with  hot 
water,  cool  with  chilled  water.  Others  for  steam  or  hot 
water  heating  only. 

Choose  from  five  models— 120  to  640  Edr.  Get  all  the 
faas  and  you'll  never  install  unsightly  radiators  again.  See 
the  Modine  representative  listed  in  your  classified  phone 
book  or  write  for  Bulletin  Modine  Mfg.  Co.,  1511 
DcKoven  Ave.,  Racine,  Wisconsin. 


ABOUT  THE  BHOTOS  Type  BT  unit  with  plenum  base 
installed  in  school  entryway.  Duct  work  concealed  in 
wall  discharges  heated  air  through  wall  grill.  2.  Type  BP 
unit  with  plenum  base  recessed  in  masonry  wall  of  super¬ 
market.  S.  Type  BT  unit,  ceiling-mounted  in  lumber 
company  office  and  display  room.  4.  Type  BF  unit  with 
plenum  base  installed  in  church. 


TTUnLuie 


C-I2«l 
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READING  TUBE  CORPORATION 


EMPIRE  STATE  BUILDING,  NEW  YORK  1.  N  Y  PLANT  Reodinq.  Pa 


HEADING  PA 
WOODSlOE  L  I  ,  N  Y 
57-17  Notthern  Bl.d 
ATLANTA  GA 
690  MufpHy  Ave 
S  W  Unit  5,  Bldg  B 


HOUSTON  TEXAS 
n ?  1  Pothvvfii  St 
DENVEP  COLO 
?84S  Walnut  St 
CIEVELAND,  OHIO 
46  1  5  '>»rliin»  Ay.- 


CHICAGO  ILL 
7?4  W  50th  St 
L05  ANGELES  CALIE 
I  70  No  Santa  I  h  Ay 
OAKLAND  CALIE 
‘I  1  0  Hegnnbi.rgef  Pd 


So/d  Through 
Whoieta/ors  Only 


It’s  logical  to  expect  superior  quality  when  you  ask  for  Reading 
Copper  Tube — you’re  asking  for  tubing  made  by  the  "specialists"  of 
the  industry!  By  making  tubing,  and  only  tubing,  in  one  of  Amer¬ 
ica’s  largest,  most  modem,  completely  integrated  mills,  Reading’s 
production  experts  are  able  to  direct  all  their  know-how  toward 
the  creation  of  a  better  product. 

Even  Reading’s  “shirt  sleeve”  service  sets  a  new  standard  of 
quality.  Everyone,  from  our  “top  brass”  on  down,  stands  ready 
to  help  you  do  a  better  job  and  build  a  better  business. 

Ask  for  QUALITY  next  lime  you  order  copper  tubing 
,..ask  for  READING! 
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L'O'F  Glass  Fibars  SuperTine 


can  reduce  installation  costs  30% 


When  you’re  after  an  air-conditioning  contract, 
a  big  saving  in  insulation  cost  can  be  mighty 
important. 

Provided,  of  course,  your  insulation  material  is 
as  good  or  better  than  that  offered  by  competition. 


®  €«••  In  points  TTie  Triangle  Insulation 
Co.,  Inc.,  installed  the  insulation  on  the  new  air- 
conditioning  system  at  the  Atlantic  City  Conven- 
tion  Hall.  The  job  involved  approximately  16,000 
square  feet  of  duct  insulation. 

The  specifying  engineer  realized  that  L  O-F 
foil-faced  Super- Fine  offered  high  efficiency  in  in¬ 


fOBBi  For  holpfwl  foldor 
Qlving  httlrwcMofl  In  butoHa- 
Son,  wrttoi  l-O'P  CloH  Rbor* 
Company,  Dopl.  63-65,  I  •  1 0 
Modtoon  Avonwo,  Tolodo  1, 0. 


sulation  material  together  with  a  vapor  barrier. 
Most  important,  H -pound  density  Super 'Fine 
could  be  installed  at  a  30%  saving  compared  to 
other  methods  and  materials. 


Hore’f  why  installation  costs  less i -Super- Fine 
is  pliable  and  will  conform  to  irregular  contours. 
Easy  to  handle  and  apply,  there’s  no  shaping  or 
fitting  with  Super- Fine. 

Super- Fine’s  fine  glass  fibers  will  not  bum  or 
absorb  moisture,  will  not  rot  or  mildew.  It  is 
verminproof  and  rodentproof. 


L-0‘F  GLASS  FIBERS 
COMPANY 


GLASS  FIBERS 


**•**•”  S6or»  6y  Hm  oadativo 

^locfrofila-SxMvftlon-^  procoAt 
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N«.  541,  Standard  Duty  F«n« 
CloM  I  and  Cla««  II 
Na.  544,  Hoovy  Duty  Induttriol  Font 
Clott  II  and  Claw  III 
Na.  545,  Oanaral  FurpoM  Fan* 
Fortabla  SaM-Containod  Unit* 
No.  546,  Forward  Curvo  Fan* 
Clo**  I  and  Cla**  II 


A  complete  new  series 
of  centrifugal  fans  both 
forward  curve  and 
non-overloading  (IPL), 
offering  the  latest  in 
improved  design,  sturdy 
construction  and 
quieter  operation  are 
now  available. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  IfSS 


THE  NEW  YORK  BLOWER  COMPANY 

SALES  OFFICES  •  3165  SOUTH  SHIELDS  AVENUE  •  CHICAGO  U 


Bulletins  describing  these 
fans  with  complete 
engineering  data  and 
capacity  tables  are  now 
ready  for  distribution. 


B  U  L  L  E  T  I 


Now  available 

writ*  for  your  copies  today. 


cnivt 


CERTIFIED 

RATINGS 


r 


Unit  Air  Conditioners 


S«rv«  this  busy  stor*,  at  wall  at  rottaurantt,  hotalt, 
olllcatr  foctoriot  and  many  othar  butinattat,  avary- 
whara.  Not*  how  noatly  tho  conditionor  wat 
adaptod  to  tho  layout  of  tho  ttoro  through  duct¬ 
work:  thit  It  typical  of  tho  comploto  onginooring 
torvico  you  got  with  Frick  oquipmont. 


Frick  air  conditionort  hovo  ntany  advantagot . . . 
largor  cooling  turfocot . . .  intulotod  condontort . .  • 
tolf-clooning  flitort . .  .hoavior,quiotor  conttruction 
. . .  throo  tixot . . .  bockod  by  ovor  70  yoart*  rofrig- 
orotion  oxporionco. 


Got  full  dotoilt  on  othor  important  foaturot  from 
Frick  Bullotin  522.  Somo  good  torritoriot  opon  for 
qualiflod  dittributort.  WHto,  wiro,  phono  or  vitit 


Frick  Unit  Conditionnn  am  built  in  3,  5  and 
714  fionopowor  siso*.  TIm  largait  is  illuBtratad. 
Finish  Is  a  baauHM  Hammarmatic  motthd 
blva-gmy. 
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truthers 

'Wells 


Screwed 

Stays? 


Overlapping 
Seams?  > 


Rivets? 


leakproof  dependable  p 


SPHCIFIC  NHBDS 


want  help  on 

a  specific  air  conditioning  requirement? 


air  «"* 
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Airkmp 


gives  you 


specialized  service 


IMm  TtrraM  ApartiMirt  MMiiic,  Waxh- 
inRton,  1).  C.  Arrhitert:  David 
KUtii;  Buildt-r:  Stern  and  Small; 
Mechanical  Contractor:  Leroy 
Maaon. 


Let  Airtemp  give  you  these  special  helps  in  planning 
your  commercial  and  industrial  air  conditioning 


The  equipment  you  need 

To  meet  your  clients’  needs,  Airtemp  offers  a  complete  range  of 
modem  air  conditioning  systems.  Both  conventional  and  specially- 
engineered  types,  for  a  room  or  a  building. 

Top  engineering  assistance 

You  get  help  from  engineering  specialists  pioneers  in  commercial 
and  industrial  air  conditioning  through  Airtemp  Construction  Cor¬ 
poration,  subsidiary  of  Chrysler  Corporation. 

The  trusted  Chrysler  name 

Your  clients  have  confidence  in  Chrysler’s  leadership.  And  depend¬ 
able  Airtemp  service  has  gained  full  public  acceptance. 

Dependable  local  service 

Your  guarantee  of  continuing  local  service  is  the  nationwide  network 
of  trained  Airtemp  personnel  and  facilities. 

Lovver  costs  per  Job 

Operating  costs  are  lower,  due  to  the  highly  efficient  Airtemp  opera¬ 
tion  and  design.  M 


For  eompimim  Intormmtion 

on  how  Airtemp  can  be  of  service 
to  you,  write  to:  Airtemp  Division, 

Chrysler  Corporation, 
Dept.  ACHV-6-65,  Dayton  1,  Ohio. 


laran  Klrtch  OrgaaliatltR  Syaatataa, 

MeniphiH,  Tenn.  Architeot:  George 
AwMunih  A  Hon;  Engiiieeri*:  T.  J. 
O.Brieii  Engineering  Co. 


Ain  oonoiTionino  •  nbatino  worn  nomss, 


luninasn  nno  inousTnv 


Sraea-Naw  Navaa  Caaiaiaaity  Haipital, 

New  Haven,  (,'onn.  Arrhiteet: 
DourIom  Orr;  EnRintH.‘r8:  llublMird, 
Lawietui  and  Blakely. 


the  THREE  KEYS  to  LOW  COST  STEAM 


Superior  Steam  Generatorg 
burn  oil  or  gag  or  both;  are 
available  in  18  gixeg  from  20 
to  600  b.h.p.  and  pressures  to 
250  pj.i.  or  lor  hot  water. 
Write  today  for  complete  de> 
tailg  in  Catalog  719. 


Integrated  design  is  one  of  the  most  important  advantages 
of  completely  packaged  Superior  Steam  Generators.  Compo¬ 
nents  of  these  imits  are  designed  and  built  to  operate  efficiently 
with  one  another.  This  careful  sizing  and  matching  of  burner 
capacity,  heating  surface,  steam  space  and  evaporating  sur¬ 
face,  eliminates  the  danger  of  waste  due  to  excessive  stack 
temperatures,  or  wet  steam  which  results  from  surging  ond 
foaming  in  restricted  space  on  the  water  side. 

Bigger,  heavier,  more  thoroughly  engineered  Superior  Steam 
Generators  provide  the  most  steam  per  dollar  over  a  longer 
serviceable  life. 


for  performance  you  can  BANK  on 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 

TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 
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Q  0  ^  ® 


NWSPAU  TOWNSNif  N.  S. 
Archit*ctt  4  EnfitnMr* 
CkiMt  4  Smitli,  Chicago 
Hooting  Centroctof* 
William  A.  Pop*  Co.,  Chicago. 


Oymnoclom 

•action, 

Hlmdoio  H.  S. 


Moino 

Townchip  H.  I. 


MAIM  TOWNSHIP  N.  S. 
Architoctt  4  Cnginoort 
Childt  4  Smith,  Chicogo 
Hooting  Controctori 
M.  J.  Holloron,  Inc.,  Chicago 


Pomout  600-tt.  corridor.  Main#  Township  H.  S. 


Tho  groat  wmbl- 
■  natloni  Morth 

pocklott  —  tryly 
poch/oM  —  rodh 
Otor  Volvo  and  tho  trowblo>froo  Marsh 
thormo«tatic  trap. 


before  found  in  the  nation’s  schools. 

For  the  best  in  buildings,  the  best  in 
heating  of  course  . . .  and  for  the  radiators 
and  coils,  the  best  in  valves  and  traps. 
Hundreds  of  Marsh  Packiess  Radiator 
Valve^  Radiator  Traps  and  F  &  T  Traps 
went  into  the  well  designed  heating  sys¬ 
tems  which  involve  both  direct  and  in¬ 
direct  radiation. 

An  excellent  example,  this  —  but  only 
one  of  many  examples  of  the  respect  for 
Marsh  quality  demonstrated  on  a  nation¬ 
wide  scale  in  the  selection  of  Marsh  equip¬ 
ment  by  foremost  architects  and  contrac¬ 
tors.  Ask  for  C^atalog  76-H  covering  the 
full  line  of  Marsh  Healing  Specialties. 


The  answer  of  three  Chicago  suburbs  to 
the  bumper  crop  of  teen-agers  .  .  .  these 
two  college-size  high  schools.  Among 
America’s  largest  and  finest,  they  cost  5 
millions  and  contain  337,000  sq.  ft.  of 
efficiently  utilized  floor  space. 

The  fabulous,  3-million  dollar  expan¬ 
sion  of  Maine  Township  High  will  serve 
the  suburbs  of  Park  Ridge  and  Desplaines. 
Hinsdale  High,  a  2-miTlion  dollar  high 
school,  is  for  the  young  folk  of  famous 
Hinsdale  alone.  Who  says  we  are  not 
catching  up  with  schooling  needs.’  'That 
600  ft.  corridor  in  the  Maine  Township 
school  sets  a  standard  of  architectural 
design  and  quality  construaion  never 


Tbo  Marsb  float 
aad  thormostotic 
•rap.  TWo  is  a 
Marsh  trap  for 
ovary  hooting 
sorvico. 
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1'  m  ^  f  J  E 

1  wip 

M  ^ 

ii 

Anaconda  Copper  Tubes 
last  longer. . .  can 
actually  lower  your 
plant  piping  costs 

Planning  a  new  installation?  Want  to  replace  un¬ 
satisfactory  piping?  Then  ltx>k  into  the  cost  and 
performance  advantages  of  AnacondA  Copper 
Tubes  first.  Many  plants  have  found  them  the  least 
costly  piping  material  available. 

Here's  why:  AnacondA  Copper  TuIh's  are  light. 
They  come  in  long  lengths.  Smaller  sizes  are  l)ent 
right  on  the  job.  All  this  means  big  savings  on  in¬ 
stallation  costs.  And  copper  tul>es  can’t  rust.  They 
resist  corrosion  and  guard  against  contatnination. 
Sm(K)th  interiors  mean  smoother  flow.  Pumping 
costs  are  often  lower. 

Here’s  another  adcanta{*e.  AnacondA  Chopper 
Tubes  —  connected  with  solder-type  fittings  — can 
l>c  taken  down,  moved  or  have  new  c'onnections 
cut  in  faster  than  with  threaded  pipe.  You  can  meet 
changing  plant  conditions  easily. 

If  we  can  ht*  of  assistance  in  solving  a  piping 
problem  in  your  plant  please  write  to:  The  Ameri¬ 
can  Brass  Company,  Waterhury  20,  Conn.  In 
Canada:  Anaconda  American  Brass  Limited,  New 
Toronto,  Ont. 

Use  Anaconda  Coppor  Tubot  for: 


MFIIOflATION  AND 
All  CONDITiONINO 


HOT  AND  COLO  WATil 
'  SUmV  UNIS 


t  V 


i; 


INOUSTIIAl 
HIATINO  UNIS 


All,  LUtllCATINO  AND 
HYOIAULIC  LINiS 


TWINTY-FOOT  LfNGTHS  (if  10"  I.D.  ctmper  tube«  receive  final  insprction 
in  one  of  the  milk  of  The  American  Brass  Company.  AnacondA  Seam¬ 
less  Drawn  Copper  Tubes  are  made  up  to  26"  I.D. 


for  copper  piping  call  an 

AnacondA 


Distributor 
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so  you  can  sell  anti  install  during  the  summer  building  season 


Two  New  Gas-Fired  Boilers 


They’re  Lower, 
More  Compact! 


They’re  Expandable, 
More  Versatile! 


They're  Neater, 
Better  Looking! 


They’re  Easier  to 
Install  and  Service! 


l^rMJEKN  in  design  throughout  with  attractive  20-gauge  steel 
IVl  these  brand-new,  space-saving  boilers  with  built-in 

drafthoods,  are  ideal  for  large  homes,  apartments,  schools,  office 
buildings  and  commercial  buildings.  They  also  incorporate  many 
engineering  and  construction  features  which  make  for  higher  oper¬ 
ating  efficiency  ...  as  well  as  installation  and  servicing  economies. 
Some  of  these  advantages  are  listed  below. 


•  For  water  or  steam  .  .  .  available  from  4  to  1 1  sections 
with  inputs  from  180,000  to  600,000  Btu  per  hour. 

•  Design  based  on  use  of  multiple  sections  with  burner  for  each 
flue  passage.  Factory  tested  burner  has  an  input  of  60,000  Btu 
per  hour. 

•  Sections  easily  assembled  .  .  .  end  sections  designed  with  ex¬ 
tended  base  to  form  supporting  legs.  Jacket  encloses  canopy,  mani¬ 
fold  and  controls.  Can  be  assembled  after  heating  piping  is  in  place. 

•  Pintype  boiler  sections — over  600  pins  on  each  center  section. 
Easily  removed  cleanout  panel  allows  access  to  boiler  sections 
without  removing  jacket. 


J ust  47^0 '  high 


For  water  or  steam.  Available  from  6  to  41  sections  with 
inputs  from  650,000  to  5,200,000  Btu  per  hour. 

•  Pintype  projections — over  1 200  on  each  center  and  intermediate 
section  give  heating  area  usually  found  only  in  much  larger  flat¬ 
surfaced  sections.  Multiple  section  design  permits  almost  exact 
sizing  of  boilers  to  meet  widest  range  of  installations. 

•  Various  tapping  arrangements  allow  maximum  flexibility  in 
system  piping.  Smart  looking  jacket  may  be  assembled  after  heating 
piping  is  installed.  Removable  access  panels  make  boiler  easy  to 
service. 

•  Cast-iron  base  firmly  supports  boiler  sections  and  burners. 
Facilitates  installation. 

•  Manifold  is  factory  assembled  and  rigidly  fastened  to  base  by 
cast-iron  clamps. 

For  a  more  detailed  description  of  these  boilers,  just  contact  your 
distributor  or  the  nearest  American-Standard  Sales  Office.  Plumbing 
and  Heating  Division  of  American  Radiator  &  Standard  Sanitary 
Corporation.  P.  O.  Box  1226,  Pittsburgh  30,  Pa. 
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ANOTHER  NEW 
PRODUCT  IN  THE 


BUSH  ^MULTIZOME 


EXPANDING  BUSH  LINE  I  COHDITIOHIHG  UNITS 


MhUn  #i05  tmmpht*  InHrmatlwi. 


A  singl*  unit  r*pkMM  Mv^roll  Bush  'MZ'  MvIHun* 
Unit*  proviil*  timuhonnowt  air  condiHoning  of  *apO' 
rot*  room*  or  xon*«  of  any  do*! rod  tomporatvro  .  .  . 
niok*  poMiblo  Individiiofliod  conditioniiHl  of  such  oroo*. 

Stoody  tomporatvffo  control  pocciblo  wHb  Bocb  'MZ' 
Unit*  it  ocpociolly  odvantogoovc  whoro  tbo  proMom  of 
Ructwoting  cooling  ond  hooting  loodt  oxicts  .  .  .  whoro 
ton  load  and  occoponcy  vory. 

Controctort,  orchitoct*  and  contviting  onginoort  wol- 
como  tbo  doon-linod  compoctnott  of  thoto  unitt . . .  tho 
ioctionolixod  conctruction  which  pormits  ooty  hondling 
cmmI  installation.  ^ 

CopacHiot  rongo  from  2,560  to  24,000  C.F.M.  i 


BUSH  imiFMTUm  cmm  •  wm  IbrtM  ‘lO  Com. 
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,  liCioitcd  in  Manhattan,  the  Port  Authority  Bus  Terminal  handle's  over  2,500  buses 
daily,  laiading  and  unloading  stations  are  on  two  levels:  one  in  the  basement,  one  on 
the  third  ncN>r.  American  Blower  (‘tjuipment  provides  fresh  atmosphere  throughout 
the  terminars  11,376,000  cu.  ft.  of  space,  including  its  nearly  90  ousincss  locutions. 


World^s  largest  bus  terminal  doubles  as 


To  air-condition  terminal's  bowling  alley, 
American  Blower  Unit  was  installed  in 
vertical  position.  Glenn  Gessler,  mainte¬ 
nance  supervi8<>r,  says  —  "I  like  American 
Blower  eciuipment.  PcricMlic  cleaning  of 
coils  has  t)een  the  only  maintenance  re- 
(|uired  in  over  h)ur  years  of  operation!” 


Kach  st«>re  proprietor  chcKMes  the  perfect  climate  for  his  busi¬ 
ness  .  .  .  thanks  to  90  individual  American  Blower  Air  Condi¬ 
tioners.  I'he  adaptability  of  the  units  allowed  horirontal  or 
vertical  installation,  saved  space.  In  the  smaller  sho|M.  units  are 
ceiling-suspended  and  fully  enclosed;  others  are  floor-mounted. 
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Two  Amfrican  Klower  Ventilating  Fans,  housed  in  the  tower  atop  the 
Port  Authority  Terminal,  exhaust  fumes  and  gases  from  the  basement 
bus-loading  level  at  up  to  I5(),IKK)  cfm.  (>iant-siml  (alMiut  IH  ft. 
in  diameter),  they  provide  a  change  of  air  every  nine  minutes. 


complete  air-conditioned  shopping  center 

In  addition  to  ventilating  huge  interior  roadways,  the  Port  of  New  York  Authority  Bus 

Terminal  uses  American  Blower  equipment  to  individually  air-condition  its  nearly  90  stores 

The  Port  of  New  York  Authority  Bus  Terminal  is  more 
than  the  world’s  largest  bus  terminal,  serving  I3(),(MM)  com¬ 
muters  a  day  .  .  .  it’s  als»)  a  complete  shopping  center  with 
nearly  fM)  business  establishments.  Here,  you  can  lM*ard  a 
bus,  go  Ijowling,  or  buy  almost  anything— from  a  cpiick 
snack  to  a  short  shave— in  ocean-fresh  atmosphere  supplied 
by  American  Blower  eipiipment. 

There  are  two  bus-loading  levels.  One  is  below  ground, 
where  large  American  Blower  V'entilating  Fans  change  the 
air  every  nine  minutes.  The  other  is  on  the  third  ihxir. 

During  rush  |>criods,  as  many  as  750  buses  an  hour  load 
and  unload.  But  fumes  are  no  problem. 

F.ach  of  the  business  IrKations,  however,  has  its  own 
climate  requirements.  The  candy  store,  for  instance,  needs 
c(K)l  temperatures  to  keep  chrKolates  firm;  the  pet  shop, 
with  its  snakes  and  tropical  fish,  re(|uires  warmer  tempera¬ 
ture's.  Ninety  American  Blower  Air  Conditioners— which 

Serving  home  and  industry:  UUtUMUmt  •  mam  HMU  •  ONU  UTS  t  MU  lU  .  KTMn  CMTMU  •  UMW  MUU  •  IMS  UCMMOS  •  MMM  Ml  CNMIHMM 


individually  (ikiI,  heat,  filter,  and  dehumidify— enable  e:ich 
proprietor  to  sr-lect  the  exact  climate  he  wants  ,  ,  .  without 
recirculating  the  ixlors  of  the  other  stores. 

Every  tlay,  more  and  more  people  benefit  from  the 
efficiencies  and  economies  of  American  Blower  e(|uipmeiil 
and  service.  How  alrout  youT  VVhelher  your  air-tonditioiiiiig 
or  ventilating  nc'c'ds  are  large  or  small,  contact  your  Amer¬ 
ican  Blower  Branch  Office  for  friendly,  exjH-rt  assistance. 
In  Canada:  Canadian  Sirocco  Co.,  l.id. 

AMiRICAN  BlOWiR  CORPORATION,  OiTROIT  $7,  MICHIOAN 
CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 
DivWon  o4  A««rk<M  Igdlolor  A  Scondgrd  SgnMgfir  Cgr|»grgCign 


AMERICANS!)  BIOWER 
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THE  FIRST  CAST  IROH  BOILER  DESIRHEB 
SPECIFICRLLY  FOR  RORIZOHTRL  ROTRRYOIL  BRRRERS! 


UIEII-  fflilAIN 

PRESENTS  A  HEAVY  DUTY  BOILER  DESIGNED  IN  COOPERATION  WITH 
LEADING  MAKERS  OF  R01ARY  OIL  BURNERS 

In  Uie  *'HR  Series,”  Weil-McLain  makes  a  revolutionary  advance  in  boiler 
design... an  ASME  constructed  coat  iron  unit  engineered  to  provide  the  best 
operating  conditions  for  horizontal  rotary  oil  burners! 

The  cut-away  above  illustrates  the  major  features  which  make  the  ”HR” 
completely  outstanding  in  performance  when  fired  with  burners  using  heavy  oil. 

Note  also  the  other  Weil-McLain  featiures  which  contribute  to  exceptionally 
high  overall  efficiency.  The  curved  primary  heating  surface  increases  the  area 
directly  over  the  fire. ..large  waterways  assure  rapid  circulation... back  and 
forth,  balanced  flue  gas  travel  distributee  heat  equally  to  all  secondary  heating 
surfaces... sectional  construction  with  short  draw-rods  simplifies  erection. 


OmP  ffc#  ^OCPi^WPlPD  C0MI|^I#PD  CiffPOs 


UJEll-mdAIN 


A\\ 


FOR  BURNERS 
USING  HEAVY  OILS 

• 

F§A7URiSf 

f  Large  fir*  velum*  de- 
veiege  SeMer  cembwetlen 
cendMent  end  meKimum  re- 
dienl  heet  Irsnefer. 

2  High  h«M  make*  mere  cem- 
heelien  egec*  svoilebl*— 
eNmlnelee  high  hricb  feendo- 
Nen. 

^  Igeciel  eteel  freirt  glte  eim- 
glifiee  inetellatien  *f  retry 
hem  ere.  Ogeiting*  can  ha  cet 
at  faclary  far  tgacific  aiaka*. 

A  Oreen  eaameled  eteel  (acket 

liaed  with  thick  hlaaket  af 
fibre  gtoee— eavee  laeelatiag 


BOllIRS  RADIATORS 


WEIL-McLAIN  COMPANY 

MICHIGAN  CITY,  INDIANA 


aasree*  IIRerff  regeeale  •* 
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TYPE  "UV" — Duplex  Unit  Recommended  for  be¬ 
low  floor  level  returns.  The  duplex  pump  consists 
of  one  cest  iron  receiver  —  two  pumps,  two 
motors  and  complete  float  mechanisms.  Each 
pump  of  the  duplex  unit  is  mounted  on  its  own 
plate  .  .  .  either  pump  may  be  removed  for  in¬ 
spection  without  disturbing  the  second  unit. 


Write  for  Bulletin 
No.  19-A 

Contain*  comploto  data  on  <  > 
both  th#  (inglo  and  dwpUx  ]  * 
unit*,  twilotin*  on  othor 
pump*  «ont  on  roqwott.  ' 


SKIDMORE  CORPORATION  •  ST.  JOSEPH,  MICHIGAN 
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Type  68-2~- 
Itner  mesh  me 
die  and  tighter 
pack  for  higher 
efficiency  on 
small  particles. 


Type  44-68—4'' 
—double  packed 
for  special  appli¬ 
cations  re<)uirin| 
the  highest  effi¬ 
ciency. 


Type  44  —  1“— 

fable  crimped 
or  high  efficien 
cy;  for  ventila 
lion,  package  air 
conditioners, 
furnaces,  etc 


looking  at 


Typ#  44—2“— 
imral  vetrtilp- 
tion  for  dirt, 
lint,  paint, 
greast,  oil,  ate. 


Type  44-4“— 
for  greater  dirt 
capKity. 


Type  MZ-2“- 
nne  chromate 
painted  before 
and  after  assem¬ 
bly:  hot  dipped 
galvanized 
frame;  marine 
ventilation  ap¬ 
plication. 


Because  one  filter  won’t  do  every  air  cleaning  job,  Farr  Conipany  has  nine 
standard  types  designed  to  handle  practically  any  dirt  condition.  Each 
embodies  the  famous  herringbone-crimp  media  design  and  other  Far-Air 
quality  features,  but  differs  in  materials,  thickness,  etc.  When  you  select 
the  type  you  need  from  the  Far-Air  line,  you  are  assured  of  getting  the  most 
practical  solution  for  your  particular  dust  problem.  Remember,  the  operat¬ 
ing  efficiency  of  the  entire  air  handling  system  is  dependent  on  the  filters 
used.  That  is  why  it  is  important  that  the  right  type  filters  be  installed.  Farr 
field  engineers  will  be  happy  to  study  your  air  cleaning  problems  and 
make  specific  recommendations. 


Except  as  noted, 
filters  are  made  of 
zinc  electroplated 
herringbone -crimp 
steel  screen  media 
in  sturdy  steel 
frames.  Other  ma¬ 
terials  are  alumi¬ 
num,  stainless 
steel  and  monel. 
Available  in  all 
sizes. 


Type  C4C4— 2* 
—all  copper  me¬ 
dia  and  frame; 
for  corrosion  re¬ 
sistant  water 
eliminators,  etc. 


Send  for  complete 
catalog  of  FAR-AIR 
product!  to 
Farr  Comptiny, 
P.O.  Box  45187, 
Airport  Station, 
Lot  Angeles  45, 
California 


COMPANY 

NO  COMPROMISE  ON  QUALITY 

Lai  Angeles,  New  York,  Chicago, 

Memphis  .u- 
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For  further  information,  write  National  Tube  Diviaion, 
United  States  Steel  Corporation,  525  William  Penn  Place, 
Pittsburgh  30,  Pennsylvania. 


NATIONAl  TUM  DIVISION,  UMTID  STATIS  STIH.  COtaoeATION,  mTSSUtON,  fA. 
(OIUMIIA-CENEV*  STEEl  IIVISION,  SAN  FIAKIKO,  PACIFIC  COAST  OISTIIMTOIS 

uniteo  states  steel  expoit  cospany,  new  yoik 


KATIONAI 


L  NE  P  PE 


for  air,  oil,  gas  and 
water  line  applications 


The  superiority  of  National  Continuous- Weld  Line  Pipe  pays 
off  for  you  in  easier  installation,  better  performance  and  longer 
service  life.  This  superiority  is  based  on  three  important  factors. 
First . . .  Over  60  years  of  experience  in  making  tubular  products 
famous  for  their  high  quality.  Second,  the  most  modem  butt¬ 
weld  pipe-making  facilities  in  the  world  at  Fairless  Works, 
Fairless,  Pa.  And,  third,  the  use  of  the  unique  stretch-reduction 
process,  employed  by  National  Tube  since  1942. 

Combined  they  give  you  a  butt-welded  line  pipe  that  is  always 
completely  uniform  throughout— in  metallic  structure,  ductility, 
strength,  corrosion  resistance,  surface  finish  and  wall  thickness. 
The  working  of  the  metal  in  the  exclusive  stretch-reduction 
prcxess,  itself,  gives  National  Continuous- Weld  Line  Pipe  a 
better  weld  and  a  higher  safety  factor. 


Get  National  Continuous- Weld  Line  Pipe.  It  is  available  in 
sizes  Vs-inch  to  4  inches.  It’s  your  best  buy  for  air,  oil,  gas  and 
water  line  installation. 


UNITED 

\  •  I 


STATES 


STEEL 


HOW  TO  BUILD  YOUR  OWN 

PIPING 


REFERENCE 

LIBRARY 


A";  I 

Uhito  I 


CNOOSI  YOUR  M 
,  MOST  CONVtNIINT  • 
MITNOO  Of  fAYMINT 


AIR  CONDITIONING,  HEATING  ami  VENTILATING,  93  Woftk  S».,  New  York  1 3,  N.  Y. 

PleoM  lend  m«  the  books  checked  below. 

□  HEATING  ond  VENTILATING's  ENGINEERING  DATABOOK 

□  RADIANT  HEATING  □  PIPE  AND  TUBE  BENDING 

□  PIPEFITTERS  HANDBOOK  □  FLUID  FLOW  IN  PIPES 

□  METHODS  OF  JOINING  PIPE  □  SNOW  MELTING 


Nome 


Company  .  .  .  . 

City . 

Home  Address 


□  I  enclose  check  or  money  order  in  full 
poyment.  (We  poy  postoge  if  order  is  occompo- 
nied  by  payment  in  full). 

□  I  enclose  J/S  down  payment  (if  order  amounts 
to  $6.00  or  more)  and  will  pay  balance  in 
monthly  installments.  ($6.00  to  $9.00,  two 
odditionol  installments.  $10.00  to  $20.00, 
three  odditionol  installntents.  $21.00  to  $30.00, 
four  additional  instollntents). 

□  Send  books  on  approval.  I  will  pay  within  five 

days  if  I  decide  to  keep  books.  (CarKtdo  and 
U.  S.  only.)  ACHV  e/M 


Street  and  No.  .  . 
Zone . State 


(Pleese  All  in  If  you  want  books  sent  to  your  home) 


With  these  beeks.  written  by  out¬ 
standing  ontherltles.  yen  can  build 
a  flpinf  referanee  library  that 
will  give  you  a  semd  background 
of  principles,  as  wall  as  a  saorce 
e#  practical  rofarenca  that  will 
kelp  you  salve  your  preblenis  of 
design  end  installsHion.  Order  the 
beaks  you  nood  today  .  .  .  end 
note  details  of  our  flvo-Day  free 
Inspectioa  ftoo  in  the  canpoe  be¬ 
low. 


HCATINO  and  VKNTILATINO’a 
CNOINlIIIINa  DATABOOK — 
by  CIHford  Btroeli 
Essential  working  dote  end  practical  infor¬ 
mation  on  piping,  heating,  air  conditioning, 
ventilation,  air  sanitation  and  refrigeration. 
TimoHMving  teblea  and  large  scale  cherts 
simplify  estimating  and  design  problems. 

■7G  pasas,  S'/i**  x  11*’,  $7.00 
In  Canada  er  overseas,  $I.IB 


RADIANT  HCATINO — 
by  T.  Napiar  Adlaiti 
The  basic  principles,  the  experience-proved 
facts,  the  practical  working  data  on  applica¬ 
tions  of  radiant  energy  that  can  be  applied 
directly  in  designing  and  installing  radiant 
heating  syatenu. 

$04  pasao,  SS7  illustrationa,  $0.00 

In  Canada  or  overseas,  $6.91 

PIPEFITTKRO  HANDBOOK — 
by  Forraat  R.  LIndaay 
Enables  pipefitters  to  solve  problems  of 
pipe  bending,  mitering,  layout,  threading, 
etc.,  either  in  the  shop  or  in  the  field.  Con¬ 
venient  pocket  sixe,  flexible  Pabrikoid  bind¬ 
ing. 

202  pacaa,  $0.00 

In  Canada  or  overseas,  $6.6$ 

MKTHODO  OF  JOININQ  PIPE — 
by  J.  E.  York 

Detailed  information  on  standard  and  special 
joints  for  all  types  of  metallic,  glass,  tile, 
plastic  and  concrete  pipe,  including  joints 
desigited  to  take  up  itsovement  due  to  ex¬ 
pansion  and  contraction. 

220  pasaa,  240  llluatratlons,  $2.00 

In  Canada  cr  ovarsaas,  $3.72 


PIPE  AND  TUBE  BENDINO — 
by  Paul  B.  Ochubart 
Technical  data  and  practical  know-how  on 
bending  ferrous  and  non-ferrous  pipe  and 
tube  in  all  sixes.  Describes  types  of  bending 
equipment  and  shows  how  each  is  applied 
to  particular  jobs.  Gives  formulas  for  length 
and  minimum  radii  of  bends. 

102  pasaa,  150  illuatratloiia,  $5.00 

In  Canada  or  ovarsaas,  $S.I3 

FLUID  FLOW  IN  PIPEO — 
by  Clifford  McClain 
How  to  solve  problems  involving  the  flow 
of  liquids  and  gases  through  pipes.  Shows 
how  to  handle  viscosity,  fri^on,  hoiKl,  and 
other  factors  expressed  in  various  dimension¬ 
al  systems.  Each  phase  illustrated  with 
practical  examples. 

124  pas**,  10  illuatratlona,  $2.00 

In  Canada  or  overseas,  $3.70 

$NOW  MELTING — 
by  T.  Napi*r  Adlam 

A  valuable  handbook  of  correct,  tested  prac¬ 
tice  that  covers  the  steps  in  planning,  de¬ 
signing,  building  and  operating  snow  melt¬ 
ing  systems  of  all  sixes  and  types. 

224  pas**,  100  Illustrations,  $4.50 

In  Canada  or  overseas,  $6.2$ 


See  how 
All- Air 
High  Velocity 


units 


The  National  Bank  of  Detroit,  which  is  equipped  with  an 
Anemostat  All>Air  High  Velocity  distribution  system. 


lower 
the  roof 


► 

This  photograph  shows  the  high 
velocity  ducts  installed  through  the 
open  web  joists.  Note  how  the  Ane¬ 
mostat  sound  attenuation  unit  is 
also  placed  inside  the  open  web 
joist  area.  As  a  result,  the  archi¬ 
tects  and  engineers  were  able  to 
save  nearly  two  feet  in  a  one-story 
building  . . .  also  make  comparable 
savings  in  construction  costs. 

Completed  interior  with  the  Ane¬ 
mostat  High  Velocity  units  installed 
in  the  ceiling. 


9 

Facts  about  All-Air  HV units 


*  Can  be  used  with  smaller  than  conventional  ducts. 


■  Can  be  installed  through  open  web  joists  (as 
shown  here)  and  in  many  other  space-saving  ap¬ 
plications. 

*  Can  be  installed  faster  and  with  less  cost. 


*  Require  no  coils,  thus  eliminate  clogging  and 
odors. 


*  Round,  square  and  straight  line  diffusers  with 
high  velocity  units  are  adaptable  to  a  wide  variety 
of  architectural  designs. 


•  Architect:'^  .  RoY  AKITT 

•  Engineer:  F.  A.  SaNIK> 

•  Mechanical  Contractor:  JOHN  M.  CAMPBELI.,  INC. 

•  Ventilating  Contractor:  AUTOTHEKM  CORP. 


•  For  latest  data  on  All- Air  High  Velocity  units, 
write  on  your  business  letterhead  for  new  Selection  Manual  50 
to  Anemostat  Corporation  of  America,  10  E.  39  Street,  New 
York  16,  New  York. 


fl.  ‘ 


A  radiant  heating  iystem  of 
Chase*  Copper  Water  Tube 
protects  your  reputation! 

Once  you  install  a  radiant  heating  sys¬ 
tem  of  Chase  Copper  Water  Tube,  you 
can  be  sure  it’s  installed  for  good! 

Because  Chase  Copper  Water  Tube 
comes  in  long  lengths  of  60  to  100  feet, 
fewer  fittings  are  required  — a  feature 
that  means  easier  installation  plus  a 
truly  pressure-tight  system! 

What’s  more,  the  few  fittings  required 
are  the  most  leak-proof  known  — they’re 
solder  joints— made  with  Chase  Solder- 
Joint  Fittings.  One  more  reason  why  you 
can  depend  on  a  radiant  heating  system 
of  Chase  products! 

For  more  information,  write  today  for 
the  free  Chase  Radiant  Heating  Booklet. 


Chased 


Tht  Nation’$  li^adquartun  for  Brass  &  Coppmr 
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Electronic  Air  Cleaning  vs.  Air  Filtering? 


Test  Proves  Westinghouse  PRECIPITRON 
Removes  Over  5  Times  More  Airborne  Dirt 


Dirt  scraped  from  PRECIPITRON  tells 


How  much  better  is  PRECIPITRON  Electronic  Air 
Cleaning  for  removing  dirt  particles  from  air  for 
ventilating  and  air  conditioning?  The  answer  is 
shown  by  this  dramatic  research  test,  comparing  the 
performance  of  a  conventional  mechanical  air  filter 
with  PRECIPITRON. 

In  the  test,  equal  quantities  of  outdoor  air  were 
drawn  through  two  identical  channels  as  shown  in 
Figure  I.  In  Channel  A,  air  was  first  filtered  and 
then  PRECIPiTRON-cleaned.  A  duplicate  filter  was 
placed  in  Channel  B  after  the  PRECIPITRON  to 
balance  the  air  flow. 

After  21  days  of  operation,  a  total  of  9,000,000 
cubic  feet  of  air  had  passed  through  each  channel. 


The  accumulated  dirt  was  recovered  from  the 
PRECIPITRON  collector  cells  in  each  channel,  and 
carefully  weighed. 

In  Figure 2,Coiumn  B  indicates  the  performance  of 
the  two  air  cleaners  in  Channel  B  (PRECIPITRON 
first).  The  mechanical  filter  did  not  collect  any 
measurable  amount  of  dirt. 

Column  A  indicates  the  performance  of  the  two 
air  cleaners  in  Channel  A  (filter  first).  Only  15%  of 
the  dirt  was  removed  by  the  mechanical  Alter. 

S5%  pa»»ed  through  and  wat  trapped  by 
the  PHECiPiTRON—ocer  5  timet  at  much, 
and  that  portion  contained  damaging  tub- 
microtcopic  particlet. 


MORI  FACTS?  Call  your  nearest  Westinghouse-Sturtevant  Sales  Engineer... 
he’s  the  “Man  with  the  Facts”  on  electronic  air  cleaning ...  or  All  in  the  coupon  below. 


WESTINGHOUSE 
AIR  HANDLING 

VMI  CAM  M  SII1II...I*  irk 

A^stinAouse 


Westinghouse  Electric  Corporation 
Sturtevant  Division,  Dept.  6E 
Hyde  Park,  Boston  36,  Mass. 

Please  send  more  facts  on  your  PRECIPITRON. 

NAME  AND  TITLE . 

COMFANY . 

CITY . STATE . 
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Amvs  Iron  Works  have  been  building  boilers  of  quality 
ft)r  over  KM)  years.  Back  of  every  Amesteam  Generator  is 
this  long,  successful  experience  —  represented  by  the  Ames 
Engineering  Staff,  a  large  group  of  skilled  boiler  makers 
and  an  efficient,  nation-wide  sales  and  service  organization 
at  your  disposal.  Yes,  quality  and  experience  do  count  —  and 
the  thousands  of  Amesteam  Generators  giving  dependable, 
low’-cost  service  in  power,  process  and  heating  applications 
are  proof  of  it.  Why  not  be  sure  by  specifying  Amesteam 
Generator.^  Write  today  for  details  and  name  of  your  Ames 
representative. 


AMES  w'oRKS,  INC 

»  o  X  c-«t ,  etwiae,  m.  t 


GENERATOR 


•  t0%  fv*'******^  tMcMficy. 

•  Sinel*  xwmicwl  a**'*^**. 

•  inttallatieii  MoiMniy. 

•  CxwfMxly 

•  iaty,  aiaiataaanca. 

•  M  tita*,  10  la  *00  H.f..  IS  la  MO#  W.r.,  ail. 
fa*  ai  ait-fa*  caaikiaaliaa*  witli  fwkli  fwal 
*wil*ka«af  faalara. 
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^  ,  AMESTEAM 

Select  an  /^GENERATOR 
and  solve  all  your  problems 


You  don’t  have  to  dig  through  mountains 
of  data  to  pick  the  Ixiiler  that  will  give 
your  company  the  most  economical  and 
satisfactory  service!  It's  more  a  question 
of  where  you  buy  it  than  what  boiler  you 
choose.  What's  the  maker's  reputation.^ 


SO  YOU  UAVE  TO  BUY  k 


YEARS  AHEAD 
u;{tkMARLEY 


Want  the  very  latest?  Then  there**  only  one 
line  of  packaged  water  cooling  towers  for  you — 
and  that*s  the  *55  Marley  line!  Every  advance¬ 
ment  in  packaged  water  cooling  is  engineered 
by  Marley  and  all  are  incorporated  in  the  com¬ 
plete  line  of  *55  AQUATOWERS*.  They’re 
years  ahead  in  styling.  They’re  absolutely  un¬ 
matched  in  performance. 

1955  AQUATOWERS  are  compatible  with  sur¬ 
roundings  wherever  placed.  On  the  ground  they 
have  the  **appliance  look**  that  home  and  build¬ 
ing  owners  demand;  on  roofs  or  in  other  loca¬ 
tions  they  are  integral  parts  of  the  structure. 
There  are  no  projecting  parts;  all  mechanical 
equipment  is  encased  and  protected.  Round 
comers  improve  appearance  and  add  stractural 
strength.  The  durability  and  performance  abil¬ 
ity  that  have  made  AQUATOWERS  the  world’s 
standard  are  retained  and  enhanced  in  the  *55 


line.  There  is  a  model  for  every  service  from 

2  to  60  tons. 

For  indoor  installation  where  the  cooling  tower 
must  operate  against  high  external  static  pres¬ 
sure  or  for  unusual  location  limitations  out¬ 
doors,  the  Marley  line  includes  the  new  AQUA- 
COOLER*.  Duct-work  can  be  attached  simply 
and  economically  to  this  all-galvanized  counter¬ 
flow  tower.  Its  design  insures  its  performance: 
all  models  have  large  centrifugal  blower  fans, 
balanced  spray  systems  utilizing  patented  Marley 
bronze  nozzles  and  redwood  filling  designed  for 
excellent  break-up  of  water.  AQUACOOLERS 
are  available  in  five  sizes  with  capacities  from 

3  to  15  tons. 

So  if  you  and  your  customers  want  the  maximum 
in  value,  don’t  settle  for  less  than  the  latest  in 
equipment.  And  Marley’s  *55  line  is  the  latest — 
in  fact,  the  **last  word**  in  modem  packaged 
water  cooling! 


HttMag  essit  at  wtH  m  wittr . . .  MtMaf  ctsis  wattr  m  wan  m  a  Marlay  TawaT 


The  Marley  Cempaay 


*TfsSssisr<i  a*f. 


Kansas  City  14,  Missouri 
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Spokane  Coliseum  is  air-conditioned 
through  Bethcon  ducts 


Opened  lut  autumn,  the  $2 Vi  million 
Spokane  Coliseum  is  the  largest  civic 
auditorium  in  the  Northwest.  Its  huge 
interior  will  serve  3000  banqueters,  or 
seat  8300  boxing  fans  ...  in  air<ondi- 
tioned  comfort  the  whole  year  around. 

Carrying  conditioned  air  from  plant 
to  public  required  some  60  tons  of 
ductwork,  fabricated  of  Bethcon  gal¬ 
vanized  sheet  steel  by  Fox-Smith  Sheet 
Metal  Works  of  Spt^ane.  Bethcon 
sheets  are  galvanized  in  Bethlehem’s 


continuous  hot-dip  line,  and  they  have 
a  uniform,  tight  zinc  coating  that  is  a 
delight  to  the  eye.  And  Bethcon 
spangles  tend  to  hold  their  lustre  longer. 
Many  sheet -metal  men  say  that  Bethcon 
is  superior  to  any  they  have  ever  used  in 
severe  drawing  or  forming  operations. 

Try  Bethcon  on  the  next  tough  job 
that  comes  into  your  shop.  It  is  made 
from  high-quality  cold-rolled  open- 


hearth  steel,  both  plain  and  copper¬ 
bearing.  You  can  get  it  in  gages  18  and 
lighter,  in  sheets  up  to  48  in.  wide.  For 
further  details,  just  call  our  nearest  sales 
office,  or  drop  us  a  line  direct. 

BETHLEHEM  STEEL  COMPANY 
BETHLEHEM,  PA. 

On  the  Pacific  G>ait  Bethlehem  product*  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation.  Export 
DistTiPmtor;  Bethlehem  Steel 
Eapurt  Corporation 


BETHLEHEM 

steel 


BETHLEHEM  STEEL 
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HERMAN  NELSON 
propeller  fans! 


Better  Air  is  Our  Business! 


TWIN  ROTO-CIONIS  control  dotl  and 

fumot  givon  oH  by  loatbor  buffing  in  this  Mil- 


A  complete  stock  of  Herman  Nelson  Propeller  Fans 


is  as  near  as  your  local  Herman  Nelson  Distributor 

Herman  Nelwn  Propeller  Fans  are  your  gilt-edge  investment  in  customer  satis¬ 
faction!  From  the  extensivd  Herman  Nelson  line,  you'll  find  sizes,  models, 
capacities  to  cover  every  need,  from  small  stores  and  shops  to  large  industrial 
plants.  Right  now,  your  Herman  Nelson  distributor  is  ready  to  give  you 
experienced  help  plus  quick  service!  Call  on  him! 

MADE  tinER  TO  LAST  LONGER 


RORTARLR  HEATERS  tugfiiy  aalro  "haat  an 
wh**l«"  at  Hii«  cold  loading  dock.  Thoro  it  a  tlio 
and  modol  for  ovory  |ob,  capacitloi  7S,000  to 
450,000  RTU. 


Long-life 
sleeve  bearing. 


Flexible  steel 
arm  motor  mounting. 


Streamlined  air 
inlet  in  panel. 


Aluminum  blades  having 
an  “air-foir  cross  section 
with  pitch  increasing 
toward  hub. 


fet  f/iM  PiMu/ir  f 


AMIIICAN  AIR  fllTit  COMRANV,  INC. 

304  Ccntrol  A¥«ii««,  loulfvlll*  I,  KantiKliy 

PIciM  lend  me  complete  information  on  the  followiag 

equipment: 


n  Frcqreilcr  Fan* 
Q  Unit  Blower* 
□  Unit  Heater* 


□  Du*t  (Elector* 
Q  Portable  Heater* 
Q  Steam  Spccialtici 


[i 


encan 

COMPANY,  INC. 
General  Offices,  Louisville,  Ky. 


liter 


n  FJectro-Cell  Air  Filter* 

□  - - 

- - 

■AMf 

riiM  asHf 

BM»m. 

ROOREU 

etry 

-20111 _ n«Ti_ 

IN  BUSyTIH 


NEW  YORK 


RUBY  FOO'S  INTERNATIONALLY  FAMOUS  RESTAURANT 
GETS  A  PORTMAR  TANKLESS  VOLUME  WATER  HEATER 


In  N«w  York  City's  busy  Timos  Squars  arsa,  Ruby  Foo’s  famous  Chinasa 
rastaurant,  turns  ovar  from  600  to  700  maals  an  hour  during  paak  dinnar 
hours. 


A  Portmar  salf-containad  voluma  watar  haatar  was  installad  to  raplaca  a 
hot  watar  storaga  tank.  Instantanaously  dalivaring  180  to  190  dagraas 
sanitary  hot  watar  continuously  throughout  tha  rastaurant's  businass  day 
—  which  is  16  hours  of  continuous  hot  water  demand  —  tha  Portmar  Tank* 
lass  satisfies  all  tha  hot  watar  raquiramanti  of  tha  automatic  dish  washing 
machines,  glass  washers,  pot  washers,  towel  washers  and  laundry  tubs.  Tha 
same  unit  also  supplies  hot  watar  for  lavatories  and  showers.  Today,  Ruby 
Foo's  is  another  satisfied  user  of  Portmar  equipment. 


A  clean,  compact,  low-cost  installation  this  salf-containad  voluma  watar 
haatar  gats  into  small  spaces,  has  quick  tamparatura  pickup,  requires  no 
recovery  time.  Units  deliver  large  quantities  of  hot  watar  through  sub¬ 
merged  twin  coppar  coils  for  any  sixa  and  type  of  building;  homes,  apart- 
nrtant  houses,  motels,  automatic  laundries,  restaurants,  hotels,  hospitals, 
office  buildings,  luncheonettes,  schools,  gymttasiums,  factories,  processing 
plants,  etc. 


Yes,  tha  Portmar  Voluma  Watar  Haatar  means  plenty  of  replacement 
businass  to  contractors  .  .  .  plenty  of  satisfied  customers.  Units  operate 


The  Dhiint  Ream  at  RUBY  POO'S,  West  Sled  Street,  New  Yerk  City 
Ceetracter;  BiRNSlIY  HiATINO  CO.,  Breeklyii,  N.  Y. 


Submerged  Twin  Cod  Volume  Water  Heater 

WH  Series,  Oil  or  Gas  Fired 
9  Siiet-350,000  to  1,630XX)0  BTU  per  hour 
Hot  Water  Delivery:  300  to  3,000  G.f.H. 


economically,  reduce  high  ntaintenance  and  increase  space-value  by  elimi-  There's  a  Pertieer  Boiler  er  Water  Heater 


nating  the  storage  tank. 


FOR  FAST  SFOT  DlUVIRIBS/  stocking  warehouses  in:  Philadelphia,  Penn.  •  Watertown,  Mou.  *  Chicago,  III.  •  New  York,  N.  Y. 

SIS  your’jobbir,  local  portmar  riprbsintativi,  or  writs  oirict 

193  SEVENTH  STBEET 
BIOOKLYN  15,  N.  Y. 
TR*5*I777 


Pc'rlttiar  %oi\e,v  Company  Inc. 


REtlKITUL,  CONNERCIAL,  IIOUtmUL  WATER  HEATERS  AID  NUTIHB  lOILERS  •  VERTICAL,  NORIZOHTAL  TUBUUR  BOILERS  •  ROTART  FUNE  BOILERS 
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WITH  THtSt 

MODERN 


MODELS 


MODEL  CL 


This  ttr«dmlin«d,  low  silhouofte  model  i> 
procikion-built  for  smooth,  quiet,  efficient 
operetion.  Plus  these  outstending  feetures 
.  .  .  wide  cepecity  renoes;  elUaluminum 
construction;  heavy  duty,  ball-bearing,  pro¬ 
tected  motors;  all  models  with  backwardly 
inclined,  non-overloading  centrifugal  fan 
wheels. 


MODEL  J 


Also  designed  for  today's  low  parapet 
buildings,  with  all-aluminum  spun  housings 
to  eliminate  corrosion  and  maintenance 
problems.  Features  include  .  .  .  centrifugal 
fan  wheels  statically  and  dynamically  bal¬ 
anced;  heavy  duty  precision  pillow  block 
and  drive;  specially  designed  vibration  iso¬ 
lators.  In  fan  wheel  sizos  from  24"  to  48". 


At  Carnes,  a  specially  designed  building  houses  complete  facilities 
for  expert  engineering  and  thorough  testing  under  actual  operating 
conditions  . . .  your  assurance  of  the  finest  quality  in  every  product 
that  bears  the  Carnes  name. 


WRITE  rOR 

FREE  BOOK 

A  MBiplMa  M9rf  Ml 
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GABNES  COBP. 
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#  Early  planning  with  a  RIC-WIL  field  representative 
on  central  heating  or  air  conditioning  systems  will 
mean  less  work  later  on.  Custom  engineering  and  pre* 
fabrication  of  RIC-WIL  units  offer  quick,  efficient  instal* 
lotion.  RIC-WIL's  engineering  service  with  forty-five 
years  experience  in  the  Insulated  Piping  Field  is  avail¬ 
able  for  early  planning  and  consultation. 

Writ*  or  phone  yovr  nearest 
representative  or  send  for  the 
illustrated  RIC-WIL  catalog. 


Quality  Piping  Systems  of  the  * , , 

. .  .  Highest  Thermal  Efficiency 


PREFABRicATio  INSULATED  PIPING  SYSTEMS 


BARBERTON.  OHIO 
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lncr«M*d  air  capodty 
induTM  ra|rid  •yttam 
rM^iiM  wilhowt 
wa«l«fwl  evarhoatins. 


Saporot*  air  and 
water  pwmpt  individuaiiy 
Mioctod  to  moot  actual 
iob  raquiramantc. 


Controi  tyctem 

riiat  oporata*  individwai 
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naxibiiity 

pormittinp  addition  of 
radiation  wiHtowt  changing 
back  pump  inctoliotion. 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  it  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  infiexibiy  upon  square  feet  of 
equivalent  direct  radiation.  With  the  fiexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usuaiiy  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail* 
able  immediately  upon  request. 
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ENGINEERING  GOMPJINT 
4sa  WILtOlf,  to.  NORWAliK,  CONN. 


Part-Load  Operation  of 
Centrifugal  Compressors 

ARTHUR  M.  G.  MOODY 

Senior  Development  Engineer,  Product  Engineering  Dept. 

The  Trane  Co.,  Lo  Crosse,  Wis. 


Various  methods  of  part  load  operation  of  centrifugal 
compressors  are  described,  and  the  case  for  controlled 
inlet  vanes  is  developed  with  reference  to  performance. 

There  are,  of  course,  many  reasons  why  it  is  im¬ 
portant  that  we  be  able  to  vary  the  capacity  of  any 
piece  of  refrigeration  equipment.  No  cooling  load  is  con¬ 
stant,  and  particularly  on  big  air  conditioning  jobs  where 
centrifugal  compressors  are  generally  used,  seasonal  and 
often  daily  load  variations  are  tremendous.  Hence,  the 
wider  the  capacity  range  at  which  the  machine  can  oper¬ 
ate  efficiently,  the  better. 

Another  common  situation  in  this  air  conditioning  age 
of  ours  is  that  of  the  big  building  owner  who  wants  to 
air  condition  his  building  gradually,  floor  by  floor,  with 
minimum  disturbance  to  his  tenants.  Naturally,  he  wants 
to  lie  able  to  keep  the  operating  costs  on  his  water  chiller 
somewhat  in  line  with  the  capacity  he  actually  needs  to 
provide  cooling  to  the  floors  where  the  remote  air  han¬ 
dling  units  are  installed. 

As  long  as  centrifugal  compressors  have  been  used  for 
refrigeration,  various  means  have  been  devised  to  ac¬ 
complish  part-load  operation.  Unfortunately,  the  prob¬ 
lem  has  always  been  complicated  by  a  very  nasty  trait 
of  centrifugal  compressors:  they  require  large  volumes 
of  gas,  and  they  must  have  it  or  they  raise  rather  violent 


objections.  1  will  say  more  about  this  a  little  later,  but 
right  now,  let’s  consider  for  a  moment  some  of  the  pos¬ 
sible  methods  of  controlling  the  output  of  these  machines. 

Of  course,  the  simplest  thing  we  can  do  is  just  what 
our  kitchen  refrigerator  does — have  our  compressors 
cycle  on  and  off  as  necessary.  But  all  we  have  to  do  is 
take  a  good  look  at  the  electrical  characteristics  and  cost 
of  the  motors  and  starters  used  to  provide  up  to  1,000 
hp  to  see  why  no  one  would  he  very  happy  with  this 
arrangement. 

Frequent  starting  can  result  in  increased  wear  and 
maintenance  on  the  equipment.  The  motor  will  overheat 
and  this  will  materially  shorten  its  life.  Large  starters  are 
designed  for  a  limited  number  of  starts  per  hour,  beyond 
which  overheating  and  even  damaged  parts  may  result. 
The  power  companies  would  be  most  unhappy  about  the 
rapid  load  changes  which  would  he  put  on  their  power 
distribution  system.  Nearby  tenants  would  say  awful 
things  about  us  because  even  the  quietest  running  cen¬ 
trifugals  make  some  noise  when  they  start  and  stop. 

No,  centrifugal  refrigeration  compressors  are  generally 
big  machines  with  big  motors  and  starters  and  should  be 
kept  running  as  much  as  possible. 

Fortunately  there  are  methods  of  controlling  compres¬ 
sor  capacity  other  than  running  them  like  mad  for  a  few 
minutes  and  then  shutting  them  off.  For  example,  we  can 
use  suction  dampers  in  the  compressor  inlet. 
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Percent  heed 


Percent  capacity 


Ftg.  I,  Head-capacity  curve  for  typical  unit. 

To  underatand  this  method,  we  must  consider  in  more 
detail  the  requirement  these  compressors  have  for  a  lot 
of  gas.  Figure  1  shows  an  actual  curve  of  head  and 
capacity  for  a  typical  150  hp  unit.  We  see  that  this  curve 
only  goes  down  to  about  75%  of  full  load  capacity.  Why 
doesn’t  it  go  any  lower?  The  answer  lies  in  that  nasty 
trait  already  mentioned — centrifugals  use  lots  of  gas. 

They  carry  this  to  a  practically  absurd  degree.  They 
not  only  like  lots  of  gas,  but  when  they  are  designed  to 
operate  at  a  certain  capacity,  they  refuse  to  operate  on 
much  less  than  the  design  gas  quantity.  Their  refusal 
takes  a  very  conspicuous  form;  they  make  a  tremendous 
racket  and  their  discharge  pressure  fluctuates  violently. 
This  phenomenon  is  known  variously  as  “surging,"  “pul¬ 
sation"  or  “pumping.” 

It  is  caused  by  stalling  inside  a  compressor.  We  know 
that  when  an  airplane  tries  to  fly  too  slowly  it  stalls.  The 
centrifugal  is  a  little  like  the  airplane  wing,  but  instead 
of  the  wing  moving  through  the  air,  the  gas  moves  past 
the  impeller. 

Figure  2  shows  a  section  through  the  inlet  edge  of 
the  vanes  of  an  impeller.  The  three  small  diagrams  rep¬ 
resent  the  progress  from  full  capacity  where  the  passage 
is  nicely  filled,  to  reduced  capacity  where  the  gas  is 
pulling  away,  to  surge  in  the  final  case  where  stall  has 
set  in.  Under  these  conditions  the  impeller  does  not  admit 
any  gas  until  enough  has  piled  up  in  front  to  restore 
proper  flow  momentarily.  The  impeller  then  takes  a  big 
gulp  and  immediately  finds  itself  out  of  breath  again. 

Consequently,  the  point  “A”  on  the  compressor  curve 
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in  Fig.  1  represents  the  end  of  the  line  for  practical 
operation. 

Now  let’s  get  back  to  the  suction  damper.  We  know 
that  when  we  want  to  land  a  plane,  we  want  it  to  go 
pretty  slow,  so  we  use  landing  flaps  to  mess  up  the  air 
flow  over  the  wings.  With  a  centrifugal  compressor  we 
can  do  something  like  this,  that  is,  put  a  butterfly  damper 
ahead  of  it  and  mess  up  the  flow  of  gas  into  it  by  creat¬ 
ing  a  resistance.  This  is  pretty  crude,  and  it  doesn’t  give 
very  good  efficiency,  but  it’s  not  costly  and  it  does  pro¬ 
vide  a  means  of  control  with  a  slight  improvement  in 
the  stable  operating  range.  Unfortunately,  we  can’t  get 
much  less  than  perhaps  45%  of  full  capacity  this  way. 

Design  for  Less  Then  Full  Capacity 

Another  method  of  controlling  capacity  is  to  design 
for  less  than  rated  capacity  and  use  oversize  impellers 
to  get  rated  capacity. 

Let’s  look  for  a  moment  at  the  curves  in  Fig.  3. 
We  can  design  a  compressor  for  best  efficiency  at  point 
“C”  (70%  capacity)  on  the  lower  performance  curve 
and  in  this  way  point  “A”  can  be  moved  as  far  forward 
as  about  53%  capacity.  The  only  trouble  is  that  the  im¬ 
peller  which  produces  this  curve  won’t  develop  enough 
head  to  provide  100%  capacity,  so  to  get  around  this 
we  must  use  oversize  impellers  and  raise  the  whole  curve 
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Fig.  3.  Heod-capocity  curves,  modified  design. 
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Percent  capacity 

Fig.  4.  Heod-copocity  curves,  variable  speed. 

until  we  get  100%  capacity  at  point  “B.”  Unfortunately, 
however,  this  is  a  less  efficient  point  than  “C”  and  about 
5%  more  power  is  required  at  full  load  than  if  we  had 
selected  our  compressor  at  the  proper  point. 

Since  neither  this  method  nor  the  suction  damper  by 
itself  provides  a  sufficiently  wide  range  of  capacity  con¬ 
trol,  the  two  are  often  used  together  to  provide  an  oper¬ 
ating  range  down  to  about  25%  capacity. 

Variable  Spaed 

Another  solution  to  the  problem  is,  of  course,  the  use 
of  variable  speed  drivers  such  as  wound  rotor  motors 
or  fluid  couplings.  Reducing  the  speed  of  a  compressor 
has  the  effect  of  reducing  both  its  head  and  capacity. 
Figure  4  shows  typical  head-capacity  curves  for  5  dif¬ 
ferent  compressor  speeds.  We  can  see  from  these  curves 
that  at  any  given  speed,  the  head  developed  by  the  com¬ 
pressor  increases  as  the  load  decreases.  It  is  also  true 
that  at  reduced  load  we  need  less  head  because  the  con¬ 
densing  pressure  is  down.  Since  we  therefore  have  excess 
head,  we  can  reduce  the  speed  quite  a  bit.  This  has  the 
same  effect  as  reducing  the  size  of  the  impeller. 

With  this  method,  the  improvement  in  the  capacity 
range  is  not  great,  but  it  is  highly  efficient,  as  far  as 
the  compressor  is  concerned. 

Speed  control  is  often  used  in  combination  with  other 
methods  to  increase  the  capacity  control  range;  its  main 
disadvantage  is  that  all  motor-driven  variable-speed  de¬ 
vices  reduce  the  over-all  efficiency  of  the  refrigeration 
unit. 

Hot  Gas  Bypass 

One  device  which  permits  operation  close  to  zero  load 
is  the  hot  gas  bypass.  This  is  simply  a  matter  of  running 
a  pipe  from  the  compressor  discharge  back  to  the  suc¬ 
tion.  By  installing  a  couple  of  valves,  we  can  divert  any 
part  or  all  of  the  hot  discharge  gas  through  this  bypass, 
so  the  flow  of  refrigerant  to  the  condenser  and  evaporator 
can  be  practically  stopped. 

Since  its  cfm  requirement  for  gas  is  satisfied,  the  com¬ 
pressor  is  happy  but  the  motor  sees  no  reduction  in  power 
so  it  isn’t  quite  so  happy  with  this  method. 

So  far  we  have  mentioned  several  things  that  can  be 
done  to  reduce  capacity,  all  somewhat  helpful,  but  all 


with  some  deSnite  disadvantages.  Fortunately,  the  prob¬ 
lem  isn’t  quite  as  unsolvable  as  it  may  seem.  In  fact,  like 
most  problems,  it  has  a  satisfactory  solution. 

Prerotation  Guide  Vanet 

The  use  of  adjustable  inlet  guide  vanes  ahead  of  each 
compression  stage  gives  us  the  two  things  we  want  the 
most:  (1)  it  permits  operation  at  loads  down  to  10% 
capacity  and  (2)  it  gives  us  excellent  operating  econ¬ 
omy.  The  theory  behind  this  method  is  that  when  the 
entering  gas  is  prerotated  (spun),  a  centrifugal  com¬ 
pressor  for  some  strange  reason  can  get  along  with  less 
cfm  than  otherwise.  Without  guide  vanes,  a  given  design 
compressor  might  need  2,000  to  5,000  cfm,  but  with  pre¬ 
rotation  vanes,  the  minimum  volume  might  be  as  low  as 
1,000  or  1,500  cfm.  We  get  prerotation  of  the  gas  by 
turning  the  guide  vanes  to  various  angles.  This  throttles 
the  gas  flow  and  at  the  same  time  directs  its  flow  in  the 
direction  of  wheel  rotation.  The  impeller  doesn’t  take 
quite  as  big  a  bite,  and  the  head  developed  by  the  im¬ 
peller  is  reduced  without  introducing  a  large  loss. 

Figure  5  shows  what  the  guide  vanes  do  for  the  com¬ 
pressor.  As  the  vanes  move  from  90“  o|)ening  (full-open) 
to  20°  opening,  we  in  effect  draw  a  whole  set  of  new 
performance  curves,  with  reduced  head  and  capacity,  and 
each  with  good  efficiency.  The  dotted  line  at  the  top  is 
the  surge  line;  that  is,  the  locus  of  the  surge  points.  It 
also  shows  how  the  head  decreases  at  reduced  loads. 

Stability  of  operation  is  another  important  feature  of 
this  method.  Referring  still  to  Fig.  5,  suppose  point 
”A”  is  the  design  p«>int.  Now  consider  operation  at  a 
reduced  load.  If  we  keep  the  same  evaporating  and  con¬ 
densing  temperatures,  we  will  have  the  same  head  and 
thus  will  move  along  the  line  A-B,  which  is  in  the  surge 
range.  But,  if  we  keep  the  same  water  flow  through  the 
condenser,  the  leaving  water  temperature  decreases.  In 
addition,  the  approaches  in  both  the  evaporator  and 
condenser  improve,  so  that  the  head  decreases,  and  we 
move  along  the  line  A-C.  This  remains  always  within  the 
stable  range. 

So  here  is  a  method  of  part-load  operation  hy  which 
we  can  go  down  to  10%  capacity  and  still  stay  in  the 
stable  and  efficient  range  of  ojieration.  It  is  somewhat 
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Fig.  5.  Heod-capacity  curves  with  guide  vanes. 
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l>el(>w  the  10%  figure  that  the  flow  of  ga§  becomes  so 
low  that  surging  (»ccurs. 

Somcrtimes  design  limitations  of  a  particular  compres- 
S4»r  prevent  use  of  guide  vanes  ahead  of  both  stages  and 
they  are  plated  ahead  of  only  the  first  stage.  Unfor* 
tunately,  the  reduction  in  capacity  which  can  be  achieved 
this  way  is  not  great  enough,  so  one  or  more  of  the 
other  less  desirable  methods  must  also  be  used  and  ef> 
hciency  naturally  suffers. 

Let  us  look  now  at  the  performance  we  can  obtain  by 
using  variable  inlet  vanes  ahead  of  both  stages  of  a 
compressor. 

If  we  examine  horse{K>wer  and  kilowatt  input  curves, 
we  see  that  the  major  advantage  of  this  method  is  that 
power  input  runs  almost  proportional  to  the  load.  In 
F'ig.  6,  both  kilowatt  input  and  brake  horsepower  are 
plotted  against  load.  Note  that  these  are  all  in  terms 
of  (lercentage  of  full  load.  Here  we  see  that  at  10%  load, 
brake  horsepower  is  about  13%  and  kw  input  is  about 
of  full  load.  The  kw  input  is  higher  than  the  bhp 
at  the  lower  end  of  the  capacity  range  because  motors 
are  less  efficient  when  ojierating  at  light  loads  than  at 
nameplate  rating  loads. 

In  order  to  compare  part-load  {lerformance  costs  for 
several  of  the  capacity  control  methods  we  have  been 
discussing,  let's  look  at  the  curves  in  F'ig.  7. 

Curve  A  shows  percentage  of  full  kw  input  to  a  syn¬ 
chronous-motor-driven  compressor  with  prerotation  vane 
control  ahead  of  only  one  of  the  two  compression  stages. 
This  unit  is  also  designed  for  less  than  rated  capacity  and 
uses  an  oversize  impeller. 

Curve  II  depicts  typical  part  load  compressor  perform¬ 
ance  with  a  combination  of  suction  damper  control,  vari¬ 
able  s|)eed  motor  control,  and  a  hot  gas  bypass.  In  this 
particular  case,  the  hot  gas  bypass  comes  into  play  at 
about  18%  load,  and  of  course  there  is  no  further  power 
reduction  down  to  minimum  load. 

Curve  C  was  drawn  from  readings  on  a  compressor 
which  is  equipped  with  prerotation  vanes  ahead  of  one 
compression  stage,  and  has  variable  speed  control 
through  a  slip-ring  motor.  Unfortunately,  the  slip-ring 
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Fig.  6.  Load  ratio  curves. 
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Fig.  7.  Port  lood  performonces  compored. 


motor  is  inefficient  at  low  speeds,  its  efficiency  dropping 
in  proportion  to  the  slip. 

Curve  D  is  for  a  centrifugal  compressor  with  prero¬ 
tation  vane  control  before  both  stages,  and  which  is 
driven  by  a  squirrel  cage  motor  direct-connected  to  both 
impellers. 

The  only  thing  wrong  with  these  curves  is  that  they 
don’t  really  show  the  full  extent  of  the  power  savings  of 
the  vane-control  method.  This  is  because  the  compres¬ 
sors  represented  by  curves  A,  B,  and  C  require  about  5% 
to  10%  more  power  at  full  load,  mainly  because  they  are 
designed  for  maximum  efficiency  at  less  than  full  load. 
Since  these  are  all  percentage  curves,  this  difference  is 
not  shown. 

Incidentally,  Curve  1)  is  based  on  a  compressor  oper¬ 
ating  without  an  economizer,  an  intermediate  pressure 
chamber  which  returns  flash  gas  to  the  second  stage  im¬ 
peller.  By  using  an  economizer,  the  bhp  and  kw  input 
curves  can  be  improved  even  further.  Depending  upon 
the  interest  in  operating  costs,  the  use  of  an  economizer 
may  or  may  not  be  desirable. 

Method  of  Control 

The  shafts  on  which  the  vanes  are  mounted  are  moved 
simultaneously  by  actuator  rings  mounted  on  the  housing. 
These  rings  are  moved  through  a  mechanical  linkage  by 
a  pneumatic  vane  operator.  The  exact  position  of  the 
vanes,  from  fully  closed  to  fully  open,  is  determined  by 
the  refrigeration  load  requirements  as  indicated  by  a 
pneumatic  temperature  controller  located  in  the  chilled 
water  line  leaving  the  unit. 

Control  from  the  leaving  chilled  water  temperature 
provides  an  immediate  measure  of  the  machine  perform¬ 
ance.  If  the  leaving  water  temperature  changes  even 
slightly,  the  change  will  be  felt  immediately  in  the  con¬ 
trol  system  and  the  inlet  vanes  will  be  adjusted  to  bal¬ 
ance  the  capacity  accordingly. 

Accurate  control  in  this  way  is  possible  only  if  the 
compressor  has  an  infinite  number  of  steps  of  capacity 
such  as  the  inlet  vane  method  permits. 
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Liquid  Heating  and  Cooling  for 
Year-Round  Air  Conditioning 

W.  B.  COOPER 

M«n«9«r,  H««fin9  and  Coolin9  Products,  Ptumb!n9  and  Haatin9 
Div.,  Amarican  Radiator  &  Standard  Sanitary  Corp.,  Naw  York,  N.  Y. 


Remote  type  room  units  provide  individual  room  control 
for  year-round  air  conditioning  systems.  Information  is 
resented  regardng  the  common  types  of  systems  and 
ow  to  determine  water  flow  rate,  water  temperature  and 
other  design  factors.  Basic  points  are  given  ror  good  de¬ 
sign  and  installation  practice. 

IN  recent  years,  systems  of  air  conditioning  using  piping 
to  convey  the  cooling  or  heating  medium  from  the 
central  plant  to  room  units  has  liecome  increasingly  popu¬ 
lar.  Such  a  system  consists  of  a  central  heating  plant  and 
a  central  plant  source  for  cooling.  These  are  connected  by 
piping  to  individual  room  remote  type  air  conditioning 
units.  This  piping,  of  course,  is  insulated  so  that  when 
carrying  cold  water  for  summer  air  conditioning,  conden¬ 
sation  does  not  occur  on  the  outside  of  the  piping. 


TABLE  1— NOMINAL  RATINGS  FOR  ROOM  UNITS 


Air  Cap.  i 
Cfm 

Cool.  Cop.*  1 
Btu  per  Hr 

Air  Vol.  -  Cfm  : 
Meas.  at  70  Deg. 

Water 

Rate 

Gf>m 

Heating* 

High 

Speed 

i 

Sensible 

Heat 

i 

Total 

Heat 

1 

Totof 

! 

1 

Max. 

Outside 

Air 

! 

Output 
Btu 
per  Hr 
High 
Speed 

Water 

Temp. 

Drop, 

Deg 

200 

4,930 

7,100 

210 

60 

1.41 

15,840  22.5 

300 

6,730 

9,440 

300 

75 

1.92 

20,520  21.5 

400 

9,750 

16,200 

400 

100 

3.24 

34,300  21.2 

600 

14,800 

22,600 

610 

130 

4.52 

47,520  21.1 

'Typical  cOotins  ccjnditions  of  85  deg  dli,  70  deg  wb  entering  air  mixture 
temperature;  45  deg  entering  water  temperature,  10  deg  temperature  rite. 
Typical  heating  condition!  of  60  deg  entering  air  mixture  temperature, 
180  deg  entering  water  temperature,  while  maintaining  the  tame  gpm  water 
rate  ai  with  cooling. 


These  systems  involving  individual  room  renntte  type 
air  conditioning  units  have  been  particularly  popular  in 
air  conditioning  multi-room  installations,  apartment 
houses,  hospitals,  hotels,  motels  and  office  building,  as 
well  as  many  other  types  of  multi-room  commercial  build¬ 
ings.  In  rooms  in  these  structures,  the  internal  loads  are 
light  and  loads  at  the  periphery  of  the  building  vary 
to  quite  wide  limits  during  the  24-hour  schedule  and  from 
season  to  season. 

It  has  been  considered  g<M>d  practice  in  the  air  condi¬ 
tioning  of  buildings  to  assume  an  average  comfort  con¬ 
dition  for  the  interior  spaces,  based  on  certain  tests  with 
which  many  are  familiar.  The  individuals  tested,  in  many 
cases,  varied  widely  in  their  interpretation  of  comfort 
conditions.  Thus  in  most  buildings  there  are  some  people 
who  are  most  comfortable  at  an  inside  temperature  of 
85F  deg  on  a  hot  summer  day  and  there  will  lie  some 


people  in  the  building  who  desire  the  temperature  in  their 
room  at  75  deg.  To  provide  for  these  individual  differ¬ 
ences,  it  is  now  becoming  increasingly  common  to  provide 
individual  room  control.  Therefore,  the  remote  room  unit 
t>|)e  system  was  developed  particularly  to  fit  the  needs  of 
this  new  trend  towards  fiersonalized  comfort.  Such  systems 
have  increased  in  popularity  liecause  they  save  space,  they 
provide  flexibility  of  design,  they  may  be  controlled  by 
a  large  numlier  of  different  means  to  fit  the  conditions  of 
the  job,  and  these  systems  are  usually  considered  to  have 
long  life. 

Room  Unit  and  Connections 

Before  getting  into  a  detailed  discussion  of  the  system 
let  us  first  consider  the  room  unit  illustrated  in  Fig.  1. 
This  is  the  most  evident  part  of  the  overall  air  conditioning 
system,  as  far  as  the  occupant  or  tenant  is  concerned. 
These  units  consist  primarily  of  a  motor  driven  blower, 
a  water  coil,  a  supply  outlet  grille,  a  filter  and  an  enclosure 
or  cabinet.  Outside  air  can  enter  the  rear  of  the  unit 
through  a  wall  aperture,  return  air  can  enter  the  front  of 
the  unit.  Air  from  the  two  supplies  passes  through  the  filter 
and  are  mixed;  the  air  is  blown  over  the  coil  surface  for 
conditioning.  Hither  manual  or  automatic  contrtd  may  be 
provided  so  that  the  amount  of  conditioning  sup|)lied  by 
the  room  units  at  any  particular  time  can  l>e  varied  to 
suit  existing  load  contitions  and  also  the  desires  of  the 
(M'cupant. 

Four  methods  of  connecting  these  room  units  to  the 
central  plant  equipment  are  illustrated  in  Fig.  2.  Although 
there  are  a  number  of  variations  to  the  piping  arrange¬ 
ments,  in  general  a  system  of  reverse  return  type  (if  piping 
is  used  so  that  there  is  approximately  equal  circuit  resis¬ 
tance  through  all  units.  For  heating,  the  circulating  pump 
draws  the  water  through  the  hot  water  source  at  the  cen¬ 
tral  plant  and  forces  it  through  the  individual  room  units. 


Fig.  1.  Cover  of  o  room  unit  removed  to  show  blower,  water 
coil  ond  other  details. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  19S5 


89 


Ftg.  2,  Typicol  piping  arrangements  for  chilled  water  systems:  A,  conventional  system;  B,  split-coil  piping  system;  C,  modernizotion 

system;  D,  well  water  system. 


After  the  air  hae  licen  heated,  the  lower  tem|}erature  water 
leaves  the  individual  room  units  and  flows  hark  through 
the  return  piping  system  to  the  central  heating  plant,  thus 
completing  the  circuit.  F'or  summer  cooling,  the  piping 
circuit  is  similar  with  exception  that  water  travels  through 
the  central  plant  water  cooler  rather  than  the  heater.  All 
of  these  systems  have  some  ty|)e  of  expansion  tank  piped 
into  the  circuit  to  take  care  of  expansion  and  contraction. 
Obviously,  the  system  using  well  water,  does  not  have  a 
central  plant  water  cooler. 

Although  nominal  ratings  for  these  units  are  available 
and  typical  ones  are  listed  in  Table  1,  due  to  variations  in 
job  conditions,  it  is  generally  good  practice  for  the  engi* 
neer  to  plot  the  conditions  on  a  typical  chart  and  determine 
accurately  the  performance  of  the  unit.  (See  Fig.  3,  4 
and  5). 


Finding  the  Water  Row  Rate 

On  most  of  these  systems,  the  same  quantity  of  water 
is  used  for  both  cooling  and  heating.  Since  the  cooling 
water  quantities  are  usually  higher  than  heating  water 
quantities,  it  is  common  practice  to  determine  water  quan> 
tities  from  the  cooling  load  and  to  adjust  the  hot  water 
temperature  based  on  maintaining  the  same  flow  for  heat¬ 
ing.  Illustrated  are  performance  charts  for  a  2()0  cfm, 
4(M)  cfm,  and  a  6()()  cfm  remote  unit.  The  procedure  for 
using  one  of  these  charts  (Fig.  4)  is  as  follows: 

1.  Enter  the  cooling  chart  (high  fan  speed)  for  the  room 
unit  selected  at  the  design  sensible  heat  gain  in  MBH 
and  proceed  vertically  upward.  Locate  a  point  at  the 
design  entering  dry  bulb  temperature  indicated  by 
the  entering  dry  bulb  temperature  curves. 
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2.  From  the  above  established  point,  proceed  horizon¬ 
tally  to  the  right  and  locate  a  point  at  the  design 
entering  water  temperature  indicated  by  the  entering 
water  temperature  curves. 

3.  Proceed  vertically  upward  and  read  the  water  tem¬ 
perature  rise  through  the  coil. 

4.  To  obtain  the  total  capacity  of  the  unit,  determine 
the  intersection  of  the  horizontal  line  established  in  1 
and  2  with  the  entering  air  wet  bulb  line.  From  this 
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Fig.  3.  Cooling  chart 
for  o  remote  type  unit 
with  a  high  fan  speed 
delivering  200  cfm. 


intersection  point,  move  vertically  downward  and 
read  the  total  heat  capacity  in  MBH. 

.S.  Determine  the  water  flow  rate  in  gpm  by  dividing 
the  design  total  heat  gain  in  Btuh  by  the  water  tem¬ 
perature  rise  times  500. 

Heating  Water  Temperature 

To  determine  the  proper  heating  water  temperature 
proceed  as  follows,  as  indicated  in  Fig.  6,  7  and  8: 

1.  Enter  the  heating  chart  for  the  room  unit  selected 
(for  example,  Fig.  7)  at  the  same  water  flow  rate  as 
determined  for  cooling  and  proceed  vertically  to  the 
desired  air  flow  rate  curve. 

2.  Read  horizontally  to  the  left  the  heating  capacity 
factor. 

3.  Divide  the  design  winter  heat  loss  in  Btuh  by  the 
heating  capacity  factor  to  determine  the  effective 
temperature  difference  (the  difference  between  the 


entering  water  temperature  and  entering  air  tem¬ 
perature). 

Effective  Temperature  Difference,  degF = 

Total  Heat  Loss 

Heating  Capacity  Factor 

4.  Add  the  effective  temperature  difference  to  the  enter¬ 
ing  air  temperature  to  determine  the  entering  water 
temperature  in  degrees. 

Heating  on  Gravity  Row 

Elach  of  these  units  has  some  gravity  air  flow  on  heating 
when  the  fan  ia  not  running.  By  using  the  graph,  F'ig.  9, 
the  quantity  of  heat  on  gravity  flow  can  be  determined. 
This  is  done  as  follows: 

1.  Enter  the  heating  chart  (fans  not  running),  Fig.  9, 
at  the  same  water  flow  rate  as  determined  for  cooling 
and  proceed  vertically  to  the  desired  room  unit  curve. 


Capacity  in  MBH  sensible  or  total  heat 


Fig.  4.  Cooling  chart 
for  0  remote  type  unit 
with  a  high  fan  speed 
de.ivering  400  cfm. 
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Fig.  5.  G)oling  chort 
for  0  remote  type  unit 
with  o  high  fan  speed 
delivering  600  cfm. 


2.  Head  h<iriz«>ntaliy  to  the  left,  the  heating  capacity 
factor. 

3.  Multiply  the  heating  capacity  factor  by  the  effective 
teni(>erature  difference  (the  difference  between  the 
entering  water  and  entering  air  temperatures),  to 
determine  the  heating  capacity  in  Btuh  of  the  unit 
operating  with  the  fans  not  running. 

lieating  Capacity  (Btuh)  = 

Heating  Capacity  Factor  X  E.  T.  1). 

Suitable  charts  are  also  available  for  determining  the 
water  pressure  drop  through  the  equipment,  this  is  im> 
portant  in  sizing  the  piping  and  selecting  the  proper  circu¬ 
lating  pump. 

Packaged  Water  Chillers 

Kecently  there  has  been  a  decided  trend  towards  the 
use  of  packaged  water  chillers,  completely  assembled  at 
the  factory  and  ready  for  use  after  suitable  connections 
have  lieen  made  on  the  job.  These  chillers  usually  consist 
of  a  water  cooled  compressor,  a  dry  expansion  type  chiller, 
suitable  piping,  insulation,  and  controls,  all  mounted  on  a 
common  frame  work.  In  general,  these  packaged  chillers 
are  equipped  with  capacity  reduction  on  the  compressor 
so  that  the  capacity  may  vary  depending  upon  the  load 
conditions.  Some  type  of  arrangement,  such  as  solenoid 
valves  in  the  liquid  line,  are  provided  to  prevent  liquid 
damaging  the  compressor  during  the  shut-down. 

One  of  the  great  advantages  of  using  the  packaged 
chillers  is  the  fact  that  the  various  parts  of  the  unit  have 
been  carefully  matched  and  that  the  combined  perform¬ 
ance  of  the  equipment  has  been  tested.  Ratings  on  the 
complete  combination  of  the  assembled  parts  have  iMwn 
determined  by  actual  tests.  A  typical  capacity  rating  graph 
fur  a  40  hp  packaged  water  chiller  using  refrigerent  F-22, 
is  given  in  Fig.  10.  This  same  information  is  also  available 
in  table  form.  The  curves  permit  the  engineer  to  obtain 
performance  over  a  wider  range  of  conditions. 

Parformanca  of  Packagad  Chillars 

The  curves  of  Fig.  10  indicate  the  over-all  performance 
of  the  {Nickaged  chiller  under  a  number  of  conditions. 
Actually,  this  is  a  composite  curve  including  a  perform¬ 
ance  curve  of  the  condensing  unit  and  perfonnam«  curve 
of  the  chiller.  The  p<iints  that  are  of  interest  in  so  far  as 
Uie  packaged  chiller  is  concerned,  are  the  intersection 
points  lietween  these  two  sets  of  curves. 

The  condensing  unit  curves  are  drawn  for  these  con¬ 
densing  temperatures-  05,  100  and  105  deg  F.  The  chiller 


curves  have  been  drawn  for  three  water-off  temperatures — 
42,  45  and  48  deg.  For  each  water-off  temperature  chiller 
performance,  curves  are  drawn  for  various  temperature 
drops  through  chiller  of  8,  10  and  12  deg. 

A  single  intersection  of  these  curves  indicates  the  com¬ 
bined  performance  of  the  equipment  at  that  particular  set 
of  conditions.  For  example,  refer  to  the  circled  point  of 
Fig.  10.  At  this  point  with  a  10  deg  drop  through  the 
chiller,  water  entering  the  chiller  is  at  55  deg  and  the 
water-off  the  chiller  is  45  deg.  The  condensing  unit  is  oper¬ 
ating  at  105  deg  condensing  temperature  and  producing 
43.6  tons  of  refrigeration  at  an  evaporating  temperature 
of  34.8  deg. 

Note  that  the  capacity  of  the  chiller  can  be  increased 
by  selecting  the  higher  evaporator  temperature,  or  a  high 
temperature  rise  through  the  chiller.  In  general  the  engi¬ 
neer  does  not  have  this  wide  range  of  flexibility  in  select¬ 
ing  the  chiller  because  certain  of  these  conditions  are 
determined  by  the  design  used  in  selecting  the  individual 
room  units  and  other  limiting  conditions  of  the  instal¬ 
lation. 

In  specifying  packaged  chiller  equipment,  it  is  im¬ 
portant  to  give  certain  basic  information.  This  should 
include  the  cooling  capacity  of  the  equipment  in  tons,  the 


Fig.  6.  Heating  capacity  factors  for  a  high  fon  speed  delivering 
200  cfm. 
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gpm  flow  through  the  chiller,  the  temperature  of  the  water 
entering  the  chiller,  the  temperature  of  the  water  leaving 
the  chiller,  the  gpm  of  condenser  water  available,  and  the 
temperature  of  the  condenser  water. 

As  indicated  previously,  many  of  the  most  recent  designs 
of  packaged  water  chillers  use  F-22  refrigerant.  This  has 
l>een  found  to  give  a  greater  horsepower  per  ton  than 
systems  using  F-12.  To  illustrate  this,  a  typical  curve  of  an 
F-12  chiller  is  shown  in  Fig.  11.  Note  the  difference  be¬ 
tween  Fig.  10  and  11  on  the  basis  of  horsepower  per  ton 
of  cooling. 

Normally  with  packaged  chillers  the  standard  condenser 
flow  is  based  on  20  deg  difference  l)etween  condensing 
temperature  and  entering  water  temperature.  If  the  con¬ 
densing  temperature  is  105  deg,  these  flow  ratings  would 
be  based  on  a  water  temperature  of  fljS  deg. 

Where  high  temperature  condensing  water  is  available, 
it  is  general  practice  to  connect  the  condenser  in  parallel 
thus  reducing  the  number  of  passes  and  thereby  main¬ 
taining  a  lower  water  pressure  drop.  Where  small  volume 
of  water  for  the  condenser  can  be  used  the  best  perform¬ 
ance  is  gained  through  a  series  type  connection  which 
increases  the  number  of  passes. 

Control 

Since  these  liquid  type  heating  cooling  systems  provide 
individual  room  temperature  to  suit  the  occupants,  the 
selection  of  the  proper  controls  is  extremely  important. 
These  vary  greatly  from  job  to  job.  The  least  expensive 


Fig.  7.  Heating  capacity  factors  for  a  high  fon  speed  delivering 
400  cfm. 


Fig.  8.  Heatir>g  capocity  foctors  for  o  high  fan  speed  delivering 
600  cfm. 


type  control,  of  course,  is  manual  control.  These  manual 
controls  can  regulate  the  speed  of  the  fan  or  the  (|uantity 
of  water  flowing  in  through  the  individual  room  units. 
In  so  far  as  automatic  controls  are  concerned,  the  most 
popular  is  the  wall  thermostat  that  automatically  turns 
the  fan  on  and  off  in  response  to  the  thermostat  setting. 
One  other  very  popular  type  control  is  a  self-contained 
temperature  control  with  the  bulb  located  in  the  return 
air  stream  that  automatically  turns  off  the  water  supplied 
to  the  unit  by  use  of  a  solenoid  valve  in  the  water  line, 
in  response  to  the  needs  of  the  thermostat. 

From  these  somewhat  basic  tyjies  of  control  there  are 
also  a  number  of  more  elaborate  automatic  controls  which 
are  particularly  useful  on  certain  types  of  jobs.  One  of 
these,  which  is  very  common,  is  the  use  of  pneumatic  con¬ 
trols.  These  usually  consist  of  modulating  the  water  valve, 
regulated  by  either  a  self-contained  control  or  a  room 
thermostat. 

There  is  at  the  present  time  a  purely  mechanical  type 
water  regulating  control  that  not  only  modulates  the  water 
supply  to  the  unit  but  provides  automatic  changeover  of 
the  thermostat  action  from  heating  to  cooling. 

Arrangements  are  also  available  so  that  the  outside  air 
damper  may  be  controlled  by  a  damper  motor  in  response 
to  either  outside  conditions  or  to  provide  greater  or  lesser 
quantities  of  outside  air  during  certain  periods  the  system 
is  operating. 
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Evaporator  temperature,  F  ?  Heabng  capacity  factor 


|.  9.  Heating  capacity  factors  for  units  with  the  fans  r>ot 
running. 


Fig.  )0.  Performance  curves  of  a  packoged  water  chiller 
using  F*22. 

Good  Practice 

In  connection  with  the  use  of  heating  and  cooling  tys* 
tcms,  there  are  a  few  basic  and  important  factors  that  are 
considered  good  practice  for  all  jobs. 

1.  The  supply  and  return  piping  to  the  individual  room 
units  from  the  central  plant  system  must  be  carefully 
insulated  to  prevent  rapid  heat  exchange  with  the 
surrounding  air  and  also  to  prevent  condensation  of 


moisture  on  the  piping  with  resulting  damage  to  the 
structure.  This  necessitates  the  use  of  a  vapor  seal  on 
the  outside  of  the  insulation  so  that  moisture  cannot 
penetrate. 

2.  Care  must  be  taken  in  the  use  of  these  systems  to 
provide  regular  cleaning  of  the  filters  so  that  there 
is  no  interference  with  the  normal  supply  of  air  flow 
from  the  units.  Motors  must  be  oiled  at  regular  inter* 
vals  in  accordance  with  the  motor  manufacturers’ 
recommendations. 

3.  Systems  of  this  type  using  a  wall  aperture  arrange¬ 
ment  for  outside  air  must  be  protected  in  some  man¬ 
ner  so  that  freezing  temperature  air  does  not  come  in 
contact  with  the  water  coil  during  the  off-cycle  of 
the  equipment. 

4.  In  designing  these  systems,  it  is  good  practice  to 
maintain  a  constant  water  temperature  on  cooling, 
but  on  heating  the  water  temperature  may  be  varied 
to  suit  outside  conditions. 

5.  It  is  important  in  the  use  of  a  system  of  this  type 
that  proper  instructions  be  provided  to  the  room 
occupant  so  he  understands  the  general  arrangement 
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of  the  system,  its  intended  use,  and  what  he  can  do  to 
regulate  the  temperature. 

Basic  Systems 

In  general  there  are  four  or  five  basic  systems  where 
these  units  are  commonly  used.  Some  advantages  of  the 
wall  aperture  system  are:  it  requires  no  duct  work,  it  pro¬ 
vides  individual  unit  control,  it  conditions  both  outside 
and  room  air  in  all  seasons,  eliminates  transmission  of 
noise  or  odor  between  rooms,  the  same  piping  circuit  sup¬ 
plies  chilled  water  in  summer  and  hot  water  in  winter, 
and  also,  it  is  practical  for  small  and  medium  sized  multi¬ 
room  buildings 

Another  system  which  is  quite  common  in  the  northern 
localities  where  they  have  cold  water  temperature  is  the 
well  water  system,  F’ig.  2D.  Cold  well  water  is  run  through 
the  units  in  the  summer  time  to  provide  cooling.  In  the 
winter  time  the  system  is  rearranged  with  a  closed  circuit 
for  hot  water  heating  in  the  normal  manner.  Some  of  the 
advantages  of  this  system  are: 

1.  Initial  cost  is  lower. 

2.  Operating  cost  is  lower. 

3.  Well  water  can  be  utilized  for  other  purposes  after 
use  in  the  cooling  units. 

In  certain  types  of  existing  structures  the  modernization 
system  shown  in  Fig.  2C  has  numerous  advantages.  In  this 
type  of  system,  air  conditioning  is  done  say  on  the  basis 
of  five  rooms  per  floor  the  height  of  the  building.  This 
is  a  feasible  plan  with  a  common  wet  column  arrangement. 
The  vertical  risers  feed  the  five  room  units  per  floor  from 
horizontal  runouts.  The  central  plant  equipment  can  be 


conveniently  located  in  the  attic  space  or  in  the  basement, 
whichever  space  is  available. 

A  very  common  system  in  new  buildings  is  the  interior 
ventilation  system.  Here  the  fan  coil  type  unit  is  placed  on 
the  periphery  of  the  building  and  conditions  a  space  ap¬ 
proximately  20  ft  from  the  outside  wall.  The  interior  of 
the  building  is  conditioned  by  an  interior  ventilation 
system.  This  interior  system  also  supplies  outside  air  to 
the  exterior  zone.  This  system  has  many  advantages: 

1.  Temperature  and  humidity  of  ventilation  air  can  be 
properly  controlled  in  all  seasons. 

2.  Eliminates  stack  effect  in  tall  buildings. 

3.  One  hundred  per  cent  outside  air  can  be  used  in  the 
interior  system  during  certain  seasons. 

4.  Smaller  ductwork  required  than  for  central  station 
duct  system. 

Another  type  of  system  is  the  split  coil  system,  Fig.  2H. 
With  this  arrangement  there  are  two  coils  in  each  fan 
coil  unit.  The  cooling  coil  is  usually  three  rows  deep  and 
the  heating  coil  one  row  deep.  The  heating  coil  is  on  the 
leaving  air  side  of  the  cooling  coil.  This  makes  it  possible 
to  quickly  shift  individual  units  from  heating  to  cooling, 
depending  upon  individual  room  requirements.  It  also 
provides  the  means  of  reheat  with  proper  control  for  con¬ 
trolling  humidity  during  the  in-between  seasons. 

As  outlined,  liquid  systems  of  heating  and  cooling  are 
a  trend  in  the  air  conditioning  business  for  multi-room 
structures.  They  are  particularly  important  in  a  quality 
air  conditioning  job  because  they  provide  individual  con¬ 
trol  to  suit  personalized  comfort  requirements  and  they 
are  located  on  the  periphery  of  the  building  where  the 
variable  loads  are  largest. 


Air  Conditioning  Improves  Health  of  Animals 


Air  conditioning  is  a  necessity  for  the  raising  and 
breeding  of  animals  and  poultry.  Carrier  Corp.  cites  a 
number  of  cases  where  air  conditioning  has  solved  prob¬ 
lems  dealing  with  animals  and  poultry. 

Pug  dogs,  for  example,  due  to  the  construction  of  their 
pug  noees,  have  respiratory  trouble  which  leads  to  heat 
exhaustion  in  the  summer.  A  man  in  the  Middle  West 
decided  to  go  all  out  for  prize-winning  pugs  and  built  an 
air  conditioned  kennel.  He  won  many  blue  ribbons  as  a 
result. 

Cows,  it  is  said,  produce  the  most  milk  when  the  temper¬ 
ature  is  lietween  50  and  60  deg  F.  Pigs  put  on  more  pounds 
when  the  temperature  is  kept  Ijetween  60  and  7.5  deg 
throughout  the  year,  fewer  pigs  are  lost  at  birth,  and  they 
grow  faster  while  consuming  less  feed. 

Chickens  and  other  poultry — third-ranking  farm  in¬ 
come  producer — present  one  of  the  biggest  challenges  t»» 
scientists  seeking  ways  to  obtain  maximum  profits  at 
lowest  cost.  Like  humans,  chickens  function  at  their  peak 
efficiency  when  the  surrounding  atmospheric  conditions 
are  favorable.  For  the  feathered  species,  ^leak  efficiency 
means  laying  more  and  better  eggs,  and  they  do  it  when 
the  temperature  is  between  60  and  80  deg. 

Fancy  hen  coops  are  now  built  with  complete  insula¬ 
tion,  double-glazed  windows,  concrete  floors  constructed 
well  above  ground  level,  proper  orientation  of  the  house 


to  receive  maximum  benefits  fr«mi  solar  radiation,  and  a 
roof  overhang  on  the  southern  exposure  as  an  aid  to 
summer  cooling. 

Other  animals  than  those  living  down  on  the  farm  are 
also  enjoying  the  benefits  of  air  conditioning.  An  owner 
of  greyhounds  in  Boston  bought  a  room  air  conditioner 
for  his  canine  streaks  of  lightning  to  keep  them  from 
panting  too  hard  between  races. 

One  of  the  m«»st  dramatic  and  productive  occurrences 
involving  air  conditioning’s  contribution  to  the  welfare 
of  dumb  animals  happened  on  the  high  seas.  A  group 
of  104  purebred  Brahman  cows  was  to  be  ship|>ed  from 
Florida  to  Costa  Kica  to  improve  the  herd  of  a  Ontral 
American  cattleman.  During  the  month  of  July  when 
they  were  to  be  transported,  the  (iaribbean  climate  plus 
the  respiratory  heat  of  the  blue-blo«*ded  bovines  would 
have  produced  temperatures  in  the  lielow-deck  cattle  quar¬ 
ters  running  as  high  as  120  deg. 

It  is  not  unusual  to  lose  from  10  to  1.5  head  during 
such  a  trip.  But  not  so  with  this  ex[M;dition.  Space  was 
hired  in  an  air  conditioned  fruit  trans(M)rt  where  75  deg 
were  maintained.  When  the  ship  reached  Port  Limon, 
Costa  Kica,  the  cows  not  only  had  to  he  driven  from 
their  comfortable  quarters  to  the  scorching  deck,  but  a 
count  of  noses  showed  that  their  number  had  increased  to 
105  in  transit. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  1VSS 


95 


Unique  boiler  house  at  the  McGuire  Air  Force  base  at  Wrights- 
town,  N.  J.,  houses  four  boilers  with  capacity  to  generate 
7,200  gpm  of  420  deg  F  water  which  is  circulated  through 
33  miles  of  underground  piping  to  about  75  heat  tronsfer  sta¬ 
tions  servir^  dispersed  barracks,  messholls  ond  other  buildings. 
Cool  is  stored  on  odjocent  corKrete  slob.  System  wos  erected 
and  installed  by  Charles  Simkin  and  Sons,  Inc.,  for  the  U.  S. 
Army  Corps  of  Er»gir>eers.  Equipment  irKludes  high  copocity 
cool  and  ash  hondling  machir>ery,  Flyash  collectors  ore  on 
boiler  house  roof. 


(Below)  Three  of  six  circuloting  pumps  which  propel  return 
woter  through  boilers.  Each  pump  is  powered  by  o  40  hp 
nrtotor.  As  with  every  electrically  actuated  process  in  the 
McGuire  Air  Force  ^se  boiler  house,  control  over  this  phase 
con  be  exercised  by  o  single  technician  stationed  at  the  main 
instrument  parcel. 


(Above)  Two  30-ton  exponsion  drums— eoch  holds  obout 
15,000  gallons  of  reserve  high  temperature  woter — ore  con¬ 
nected  in  parallel  by  mains  in  the  foreground.  Drums  carry 
operating  pressure  of  300  psi. 


(Below)  Provisions  for  expansion  were  mode  by  cold-stretching 
loops  prior  to  weldment  ortd  insulatir^  curved  lengths  with  a 
lean  corKrete-vermiculite  mix.  Hydrostatic  testing  was  at  pres¬ 
sure  of  500  psi. 
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Air  conditioning,  heating,  ventilating  end  refrigeration  systems  ell  deal  with  the 
liberation,  transportation,  and  transformation  of  energy.  Whether  working  with  a  heat* 
ing  coil,  a  boiler,  or  an  air  washer  the  engineer  is  primarily  concerned  with  the  rate 
and  quantity  of  energy  which  is  being  transferred  from  place  to  place  or  transformed 
from  a  lass  useful  to  a  more  useful  form.  Thus  energy  is  the  stock  in  trade  of  the  engi¬ 
neer  and  energy  equations  are  the  tools  which  assist  in  utilizing  energy  to  maximum 
advantage.  The  present  Reference  Section  provides  a  comprehensive  review  of  the 
energy  aquations  for  practical  systems  involving  nonflow  (as  heating  or  mixing  within 
a  closed  tank),  flow  (as  in  air  or  refrigeration  compressors),  and  flow  to  nonflow  (as 
from  pipeline  to  receiver).  A  major  feature  of  the  Reference  Section  is  the  inclusion  of 
sixteen  numerical  examples  chosen  to  illustrate  the  direct  application  of  the  energy 
aquations  to  typical  actual  systems. 


THF]  laws  of  conservation  of  mass  and  energy  pro¬ 
vide  qualitative  information  concerning  the  condi¬ 
tions  which  must  exist  in  any  heat-power  system  or  during 
any  thermal  process.  In  order  for  these  laws  to  provide 
quantitative  assistance,  however,  they  must  he  used  to 
formulate  equations  relating  the  inflow,  outflow,  and  ac¬ 
cumulation  (or  diminution)  of  energy  in  such  systems 
and  during  such  processes.  Energy  equations  are  mathe¬ 
matical  statements  which  provide  an  accounting  of  the 
various  mass-quantities  and  energy-quantities  which  are 
important  in  heat-power  operations.  All  energy  equa¬ 
tions  are  explicit  statements  of  the  first  law  of  thermo¬ 
dynamics  (which  states  that  energy  can  neither  be  created 
nor  destroyed)  and  the  information  which  they  provide 
is  equivalent  to,  but  not  greater  than,  the  information 
implicit  in  that  law. 

An  energy  equation  establishes  quantitative  relation- 
shifw  among  the  several  forms  of  energy  which  may  act 
in  or  on  a  system,  but  it  gives  no  information  whatso¬ 
ever  as  to  the  probability,  or  even  the  possibility,  that 
the  indicated  action  will  occur.  Energy  equations  can  be 
written  for  any  system  irrespective  of  how  practicable  or 
impracticable  it  may  be;  the  equation  merely  states  what 
will  happen  in  such  a  system  if  something  does  happen. 
Thus  one  can  write 

Work  in  =  Heat  out  (1) 

AWkiB  =  Qo«t 

where  A  equals  1/778  and  converts  work,  Wk  in  foot¬ 
pounds  to  Btu,  and  Q  is  energy  in  Rtu. 

This  is  an  energy  equation  stating  that  if  the  only  sup¬ 
ply  of  energy  to  a  system  is  as  work  and  if  the  only  dis¬ 
sipation  of  energy  from  the  system  is  as  heat  the  entire 
input  of  work  will  necessarily  leave  in  the  form  of  heat. 


Figure  1  illustrates  a  system  for  which  equation  1  applies: 
Shaft  work  is  supplied  through  a  blender  or  mixer  to  a 
tank  full  of  some  fluid;  cooling  water  carries  thermal 
energy  from  the  tank  at  a  rate  such  that  the  temperature 
of  the  material  in  the  tank  remains  constant.  All  of  the 
work  supplied  through  the  propeller  shaft  is  dissipated 
as  friction  within  the  fluid  and  is  removed  unit-for-unit 
as  heat  flow  to  the  cooling  water.  Experience  tells  us  that 
a  system  of  this  kind  is  quite  practicable  and  could  be 
established  without  difficulty. 

Consider,  now,  that  equation  1  be  rewritten  in  reverse 
to  describe  a  system  in  which  energy  flows  as  heat  to  a 
tank  full  of  material  and  is  then  transformed  to  work, 
leaving  through  a  propeller  shaft;  the  equation  with  units 
as  before,  is 


Heat  in  =  Work  out  (2) 

Qt*  “  AWkout 


Fig.  1.  Dissipation  of  work  os  heat  loss. 
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which  is  a  correct  statement  of  the  quantitative  relation* 
ship  required  by  the  Erst  law,  but  which  visualizes  a 
situation  that,  from  common  experience  alone,  is  unten¬ 
able.  We  know  that  a  propeller  submerged  in  water  will 
not  automatically  turn  and  deliver  work  back  through  the 
shaft  as  a  result  of  transforming  thermal  energy  to  me¬ 
chanical  energy.  Elquation  2  is  thus  a  correct  statement 
of  what  would  happen  if  something  happened,  but  it 
describes  a  situation  in  which  nothing  could  conceiv¬ 
ably  happen. 

As  an  even  more  forceful  example,  visualize  a  hot  ob¬ 
ject  in  contact  with  a  cold  object  and  write  an  energy 
equation  in  the  form 

Z^UlMTlBg  cold  ^f.leDl«rlOg  hot  (3) 

where  V  is  thermally  stored  internal  energy. 

This  says  that  any  loss  of  internal  energy  from  the  cold 


body  will  be  equalled  by  a  gain  of  internal  energy  by  the 
hot  body.  But  here  again  common  experience  tells  us  that 
when  a  hot  body  and  a  cold  body  are  placed  in  contact, 
internal  energy  will  flow  from  hot  to  cold  rather  than — 
as  stated  by  the  equation — from  cold  to  hot.  Again,  how¬ 
ever,  the  validity  of  the  equation  is  not  in  question,  since 
it  merely  tells  how  the  energy  quantities  would  be  re¬ 
lated  if  the  indicated  transfer  were  to  occur. 

From  a  different  standpoint  an  energy  equation  is  an 
expression  of  the  impossibility  of  achieving  perpetual  mo¬ 
tion  of  the  first  class;  that  is,  continuous  dissipation  from 
a  machine  of  more  energy  than  is  supplied  to  it.  Fmergy 
equations  do  not,  however,  assist  in  evaluating  the  per¬ 
formance  of  a  system  in  terms  of  perpetual  motion  of 
the  second  class;  that  is,  continuous  dissipation  from  a 
machine  of  shaft  work  in  amount  equal  to  the  thermal 
energy  supplied  to  it. 


Parti 

Energy  Equations  for  Nonflow  Systems 


A  nonflow  system  is  one  in  which  no  mass  transfer 
takes  place.  The  system  contains  a  given  amount  of  work¬ 
ing  substance  and  this  fluid  flows  from  place-to-place 
within  the  boundaries,  but  there  is  no  transfer  of  mass  in 
or  out  across  the  boundaries  of  the  system.  This  definition 
leaves  room  for  consideration  of  three  different  classes  of 
heat-power  systems  (refer  Fig.  2)  which  meet  the  condi¬ 
tions  of  nonflow: 

Class  1.  A  closed  container  with  fixed  boundaries,  as 
a  tank  in  which  heating,  cooling,  or  mechan¬ 
ical  mixing  may  take  place. 

Class  2.  A  closed  container  with  movable  boundaries, 
as  an  engine  cylinder  during  the  periods  in 
which  all  valves  are  closed  and  the  fixed 
weight  of  material  within  the  cylinder  is  act¬ 
ing  on  the  piston  (or  being  acted  on)  to  bring 
about  a  change  in  cylinder  volume. 

Class  3.  Any  heat-power  system  for  which  the  estab¬ 
lished  boundaries  are  outside  the  circuit  in 
which  the  working  substance  flows.  Thus  the 
line  establishing  the  ‘‘boundary”  of  a  steam 
power  plant  could  be  drawn  around  the  power 
house;  in  this  case — for  a  condensing  plant — 
the  working  substance  would  never  cross  the 
boundary,  hence  the  system  would  l)e  one  of 
nonflow,  though  thermal  energy  would  be 
admitted  in  the  fuel  (stored  in  chemical  form) 
and  shaft  work  (or  electricity)  would  be  dis¬ 
charged  across  the  boundary  t(*gether  with  the 
heat  dissipated  to  the  cooling  water. 

A  second  method  of  classifying  nonflow  systems  is 
with  respect  to  time.  Systems  which  come  under  the  sec¬ 
ond  of  the  three  headings  listed  above  are  always  of  a 
transient  nature  since  it  is  evident  that  physical  limita¬ 
tions  on  size  of  cylinder  and  on  movement  of  piston  re¬ 
quire  that  any  process  of  expansion  or  compression 
necessarily  reach  a  limit;  analysis  of  nonflow  systems  of 
this  second  category  is  therefore  limited  to  a  single 
process,  and  must  take  account  of  a  change  of  state  with 


time.  Nonflow  systems  of  the  first  or  the  third  category 
can  l)e  either  transient  or  steady  state.  Thus,  if  energy 
flows  from  a  tank,  as  heat,  at  a  rate  equal  to  that  of  energy 
reception  as  shaft  work  (refer  again  to  the  mixing  ex¬ 
ample  of  Fig.  1),  the  fluid  within  the  tank  will  not  under¬ 
go  a  state  change,  whereas,  if  the  tank  is  heated  without 
extraction  of  energy  at  equal  rate,  the  internal  energy 
of  the  stored  material  will  rise  and  a  transient  condition 
will  necessarily  exist.  For  systems  of  the  third  type  steady 
state  will  be  the  normal  condition  for  operation  at  fixed 
load,  but  during  start  up,  load  change,  or  shutdown  the 
situation  will  be  one  corresponding  to  transcience. 

Exam/Ae  1:  A  class  3  nonflow  system  consists  of  a 
building  around  which  an  arbitrary  boundary  is  estab¬ 
lished.  A  2(X)-pound  man  enters  an  elevator  at  the  ground 
floor  and  is  carried  up  100  feet  after  which  the  elevator 
returns  to  the  ground  floor.  The  total  electrical  energy 
supplied  to  operate  the  elevator  amounts  to  the  equivalent 


Fig.  2,  The  three  classes  of  nonflow  heot-power  systems. 

Class  1 .  Closed  container:  fixed  boundaries  (steady  or  transient). 
Closs  2.  Closed  contoiner;  movoble  boundaries  (transient  only), 
Closs  3.  Closed  system;  knogirviry  (arbitrary)  boundaries  (steady 
or  transient,  but  usually  stoody). 
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Fig.  3.  Cylinder  and  piston  formirtg  a  movoble  boundary  system. 

of  70, (MX)  (t-lb.  KetablUh  an  energy  equation  for  this  sys¬ 
tem  and  determine  the  method  of  dissipation  of  the  energy 
supplied  to  the  elevator. 

Solution:  This  is  a  transient  system  in  which  the  energy 
which  enters  as  work  is  first  partially  converted  into  ex¬ 
ternal  potential  energy  in  raising  the  man  and  the  ele¬ 
vator.  The  elevator  then  returns  to  its  initial  elevation  so 
all  of  the  energy  originally  supplied,  except  that  stored 
in  external  potential  form  in  the  man,  is  finally  dissipated 
as  heat  due  to  friction  and  due  to  braking  the  elevator’s 
descent.  The  energy  equation  is  therefore 

Wk,B  =  Wm.oZ  -h  778Q„u, 

where  ui  equals  weight  in  pounds  and  z  is  elevation  in  feet. 

7(),(MM)=  (2(M))  (UK))  +  778Q„„, 

Q.H,t  =  rj(),(MK)/778  =  64.2  Blu 

(The  2(),(KK)  ft-lh  stored  in  the  man  will  likewise  l)e  dissi¬ 
pated  as  heat  from  elevator  brakes  when  he  comes  down.) 

Steady  State  Nonflow  Systems 

For  systems  of  this  type  (whether  of  the  first  or  the 
third  class)  there  is  neither  accumulation  nor  diminution 
of  energy  within  the  boundaries.  Thus  the  energy  equa¬ 
tion  can  include  only  terms  for  energy  in  transition  and 
in  its  most  general  form  would  be 

(^iB  +  AWkiB  =  Qont  +  AWk„„t  (4) 

where  the  Q  term  is  considered  to  include  any  form  of 
non-mechanical  energy  (as  chemical)  that  crosses  the 
boundaries  of  the  system  and  the  AWk  term  is  considered 
to  include  the  mechanical  equivalent  of  any  electrical 
energy  that  enters  or  leaves  the  system. 

As  applied  to  a  steam  power  plant  equation  4  would 
include  in  the  chemical  energy  entering  the  system 
with  the  fuel  and  released  during  the  process  of  combus¬ 
tion.  The  term  for  work  in,  AW  kin,  would  take  account 
of  energy  supplied  to  the  feedwater  pump  and  to  other 
auxiliaries.  TTie  Qomi  term  would  be  largely  made  up  of 
thermal  energy  discharged  in  the  condenser  to  the  cool¬ 
ing  water,  but  it  would  also  take  account  of  such  heat 
losses  as  might  occur  from  the  boiler  or  from  other  equip¬ 
ments  which  are  included  within  the  system.  The  AWkeut 
term  would  equal  the  energy  leaving  the  turbine  or  steam 
engine  or  (if  generator  losses  were  included  in  it 

could  be  the  equivalent  of  the  electrical  output  of  the 
generator. 


Fig.  4.  Isopiestic  expansion  (nonflow)  versus  Isopiestic  admission 
(flow). 


Example  2:  A  steam  power  plant  delivers  1,()()0  hp  as 
shaft  work  while  dissipating  10,000, OCX)  Btu  per  hr  in  the 
condenser  and  as  heat  losses  from  the  various  equipments. 
Determine  the  efficiency  of  conversion  of  thermal  energy 
to  shaft  work. 

Solution:  This  is  a  class  3  nonflow  system  for  which 
the  energy  equation,  written  for  the  plant  as  a  whole  is 

(^In  ~  Qout  “I"  AWk„ut 

Qin  =  10,000,000  +  (1000)  (2545)  = 

12,545,000  Btu  per  hr 

The  efficiency  of  the  system  (based  on  thermal  energy 
received  by  the  boiler)  is,  therefore 

e  =  2,.545,0(X)/ 12,545,000  =  0.2  or  20% 

(The  true  thermal  efficiency,  as  used  in  practice,  would 
be  lower  than  the  above  value  as  it  would  be  based  on 
tbe  energy  that  would  be  released  from  the  fuel  when 
burned  under  conditions  of  complete  combustion.) 

When  applied  to  a  compression-type  refrigeration  sys¬ 
tem,  equation  4  simplifies  to  the  form 

QeT«|K»r«tof  ”1“  AWk.-oniprwwor  Q<-onden»er  +  (^  (‘ompri'tiMor  (5) 

which  indicates  that  the  capacity  of  the  condenser  must 
exceed  that  of  the  evaporator  by  an  amount  equal  to  the 
net  energy  input  to  the  compressor.  For  refrigeration  sys¬ 
tems  in  which  the  compressor  o|)erates  without  appre¬ 
ciable  cooling 


^ ^ ^foniprennor  '  V:«*v«|K>r*tor 

which  shows  that  the  energy  required  to  o|)erate  a  re¬ 
frigeration  compressor  is  costly  not  only  when  purchased 
as  shaft  work  (or  electricity)  but  also  when  disposed  of 
to  purchased  cooling  water. 


Transient  Nonflow  Systems 

The  general  form  of  the  energy  equation  as  applied  to 
nonflow  systems  in  which  there  is  an  accumulation — or 
diminution — of  energy  within  the  system  is 


Vorto  bl< 
Weight 
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Qin  "t"  AWkiB  —  AU  -}-  Qout  4"  AWk<Hit  \T) 

where  represents  an  increase  of  the  internal  energy 
possessed  by  the  total  weight  of  working  substance  con¬ 
tained  within  the  system;  if  Af/  should  be  negative,  it 
would  obviously  mean  that  internal  energy  had  left — 
rather  than  entered — storage  in  the  working  substance. 
In  by  far  the  greater  number  of  cases  work  either  enters 
or  leaves,  but  does  not  both  enter  and  leave,  the  working 
substance,  hence  equation  7  can  be  simplified  by  writing 
both  the  work  and  the  heat  term  for  net  inward  transfer; 
thus 

Q,„  +  AWku  =  AU  (8) 

which  says  that  any  net  transfer  of  energy  into  the  sys¬ 
tem  must  appear  as  a  rise  in  the  internal  energy  of  the 
contained  working  substance.  The  work  entering  the  sys¬ 
tem  can  either  be  dissipated  as  friction  with  a  consequent 
rise  of  fluid  temperature  (unless  equivalent  energy  is 
extracted  as  heat)  or  can  be  used  to  compress  the  work¬ 
ing  substance  with  a  resultant  rise  of  internal  energy. 
The  difference  l)etween  these  two  possible  usages  of  work 
corresponds  to  the  difference  between  a  nonflow  system 
with  fixed  boundary  (class  1)  and  a  nonflow  system  with 
movable  boundary  (class  2) : 

(1)  Fixed  boundary  system.  The  process  followed  in 
any  system  of  this  kind — by  definition  of  the  boundary 
condition — is  one  of  constant  volume.  But  the  work  done 
on  or  by  a  working  substance  during  such  a  process  must 
be  zero;  if  work  were  supplied  to  the  system,  it  would 
have  to  be  dissipated  entirely  as  thermal  energy  resulting 
from  internal  friction. 

Example  3:  A  closed  tank  contains  1,0(K)  pounds  of  a 
chemical  having  specific  heat  at  constant  volume,  c„  of 
0.4.  The  chemical  is  to  l>e  heated  from  40F  to  45F  in  a 
period  of  1%  hours  during  which  time  it  is  to  be  con¬ 
tinuously  mixed  by  means  of  a  mechanical  agitator  with 
a  0.2  horsepower  energy  output.  Neglecting  volume 
change  and  assuming  that  there  are  no  heat  losses,  de¬ 
termine  whether  heat  must  be  added  to  or  removed  from 
the  chemical  in  order  to  achieve  the  desired  temperature 
rise.  Determine  the  quantity  of  heat  to  be  added  or 
removed. 

Solution:  This  is  a  transient  nonflow  system  to  which 
equation  8  can  l>e  applied,  with  U  expressed  as  u  in  Btu 
per  pound. 

Qln  4-  AWkin  =  w(  Au)  =  WC,(ta - ti) 

Q,„  4-  (1.5)  (2545)  (0.2)  =  (1000)  (0.4)  (5) 

4-  763.5  =  2(KX) 

Q,„  =  1236.5 

Thus  38%  of  the  required  heating  effect  is  provided  by 
energy  dissipated  by  the  stirring  equipment. 

(2)  Movable  boundary  system.  Consider  a  cylinder  fit¬ 
ted  with  a  frictionless  pist«>n  (Fig.  3)  as  the  boundary  of 
this  type  of  system.  An  infinite  number  of  processes  are 
possible  depending  only  on  the  way  in  which  the  force 
acting  exterior  to  the  piston  is  varied  as  a  function  of 
piston  position.  Work  supplied  to  the  cylinder  will  either 
compress  the  working  substance  or  l»e  dissipated  through 
fluid  friction  as  internal  energy;  in  most  actual  cases  some 
of  the  entering  work  will  be  dissipated  in  each  of  these 
two  ways.  If  the  fluid  is  allowed  to  expand,  work  will  be 


delivered  to  the  shaft  (hence  leave  the  system),  the  work 
quantity — for  a  frictionless  process — being  given  by  the 
usual  term*  /PdV. 

The  general  nonflow  equation  for  a  movable  boundary 
system  is 

Q,.  +  AWk,.  =  AU  4-  AwA*  (9) 

where  w  is  the  weight  of  material  within  the  system  and 
Az  is  the  increase  in  vertical  height  of  the  center  of  grav¬ 
ity  of  this  material  following  completion  of  the  process; 
for  a  horizontal  cylinder  the  vertical  position  of  the  cen¬ 
ter  of  gravity  does  not  change,  hence,  for  such  a  case,  the 
A^  term  drops  out.  Even  for  vertical  cylinders,  however, 
the  magnitude  of  Aw^z  will  almost  always  be  negligibly 
small  as  compared  with  the  heat,  work,  and  internal 
energy  terms;  in  the  analyses  which  follow  this  assump¬ 
tion  of  negligibility  of  potential  energy  storage  will  be 
made. 

Although  there  are  an  infinite  numl)er  of  possible  proc¬ 
esses  for  the  movable  boundary  system,  convenience  of 
analysis  and  practicability  of  mechanical  design  usually 
limit  the  numl)er  of  commonly  used  prcM-esses  to  those' 
which  involve  constancy  of  some  one  fluid  property.  The 
most  common  processes  are  those  of  constant  pressure 
and  of  constant  temperature,  but  constancy  of  either 
enthalpy  (defined  as  h,  the  sum  of  internal  energy,  u,  and 
«»f  the  APV"  product  where  A  is  as  before,  P  is  pressure 
in  pounds  per  square  foot  and  V  is  spei'ific  v«>lume  in 
cubic  feet  per  pound)  or  internal  energy  is  also  of  suf¬ 
ficient  interest  to  justify  attention.  Generalized  prcM-esses 
in  which  the  expansion  or  compression  follows  a  poly¬ 
tropic  {Py"  =  constant,  where  n  is  the  polytropic  ex¬ 
ponent)  are  also  of  importance,  particularly  a  poly  tropic 
occurring  without  friction  and  without  transfer  of  heat 
to  or  from  the  working  substance;  this  latter  process — 
defined  as  an  isentropic — is  of  major  importance  as  it 
closely  resembles  the  actual  expansion  process  followed 
in  many  heat-power  equipments.  The  various  common 
processes  will  now  be  considered  in  detail: 

(a)  Constant  pressure  (isopiestic)  non  flow  ex\Hinsion 
process.  Assuming  no  friction  losses  the  energy  e(|uation 
for  this  process  takes  the  form  ( 10) 

Q,„  =  Aw/FdV  4-  AU  =  AP(Vr-V,)  4-  AU 
=  w[(u2  4-  AFVj)— (u,  4-  AFV.)  ] 

“  w ( h2 — hi) 

But  (except  during  phase  change) 

Qln=WCp(t,j — t,)  (11) 

(where  Cp  is  s{jecific  heat  at  constant  pressure) 

Hence 

Ah„,„  =  CpAt  (12) 

Example  4:  One  pound  of  air  at  35  [>sia  is  confined 
within  a  cylinder.  As  heat  is  added  the  air  undergoes  a 
constant  pressure  expansion  which  raises  its  temperature 
from  1(X)F  to  200F\  Determine  the  volume  change  and 
the  amount  of  work  delivered  to  the  piston  during  the 
expansion  and  compare  the  system  with  one  in  which  an 
equal  volume  change  is  brought  about  through  the  ad¬ 
mission  of  an  additional  quantity  of  air  (at  the  initial 
state)  to  the  cylinder. 

*  Refer  to  “Work  A  ftiKUMion  of  it*  F.ncincerina  SitftiiAcancc,”  K. 
W.  tiutchineon,  Ifeatinc  and  Ventilating,  Derember,  I9$4. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  195S 


101 


Solution:  Figure  4a  showt  the  cylinder  with  the  pis¬ 
ton  at  an  initial  position  1  from  which  it  moves  right 
to  position  2  as  the  air,  through  reception  of  heat,  under¬ 
goes  an  isopiestic  expansion.  Figure  4b  shows  the  cor- 
respf>nding  pressure-volume  diagram  for  the  system.  The 
energy  equation  for  this  transient  nonflow  process  is 
obtained  by  equating  the  heat  added  to  the  sum  of  work 
done  plus  internal  energy  increase;  since  the  working 
substance  is  a  perfect  gas  (no  internal  potential  energy) 
we  can  write  the  equation  in  the  form 

Qin  ~  AP(Va — Vi)+  wc»(ta — ti)=wcp(t3 — ti) 

The  volume  change  is  therefore 

(V^V,)  =  w(cp-^,)  (ta— t,)778/(35)  (144) 

=  1(0.24— 0.17)  (100)778/(35)  (144) 

=  5446/5040  =  1.08  cu  ft 

The  work  delivered  during  the  expansion  is  the  y4PAF 
product  and,  from  the  solution,  is  equal  to  5446  ft  lb.  Note 
that,  for  any  perfect  gas  process,  the  work  is  the  product 
of  weight  of  gas  times  temperature  change  times  differ¬ 
ence  lietween  the  specific  heat  for  the  process  and  the 
specific  heat  for  a  constant  volume  process. 

In  contrast  with  the  system  of  the  above  example.  Fig. 
4c  and  4d  show  the  cylinder  arrangement  and  the  “equiv¬ 
alent**  pressure-volume  diagram  for  a  flow  system  in 
which  the  same  volume  change  occurs  due  to  admission 
rather  than  expansion.  In  this  case  the  work  delivered 
to  the  piston  is  exactly  the  same  in  amount  as  for  the 
expansion,  Wk  =  PfVa — Vi),  but  there  is  no  state  change 
of  the  working  substance  and  the  energy  which  leaves 
as  work  must  therefore  be  delivered  with  the  entering 
fluid  in  the  form  of  associated  flow  work. 

(b)  Constant  temperature  (isothermal)  non  flow  ex¬ 
pansion  process.  Assuming  no  friction  losses  the  energy 
equation  for  this  process  is 

Q,.  =  AWk„„,  +  AU  (13) 

where  AU,  if  it  exists,  must  consist  entirely  of  an  in¬ 
crease  in  the  potential  fraction  of  internal  energy;  (since 
the  temperature  does  not  change,  there  cannot  be  any 
change  in  the  kinetic  fraction  of  internal  energy  possessed 
by  the  working  substance).  When  the  working  substance 
is  a  perfect  gas,  it  does  not  possess  any  internal  potential 
energy,  hence  for  such  cases  equation  13  reduces  to  the 
form 

Q,.  =  (14) 

which  indicates  that  the  isothermal  expansion  of  a  perfect 
gas  permits  complete  conversion  of  entering  thermal 
energy  to  shaft  work.  Needless  to  say  the  condition  ex¬ 
pressed  by  equation  14  is  a  most  satisfactory  one,  but 
its  practical  value  is  severely  limited  by  the  fact  that  it 
is  only  applicable  to  process  rather  than  a  cycle;  in  order 
to  utilize  the  conversion  indicated  by  equation  14  in  any 
real  equipment  means  must  be  found  for  restoring  the 
working  substance  to  its  original  state,  hence  of  permit¬ 
ting  cyclical  operation.  Subsequent  investigation  will 
show  that  the  restoring  processes  cannot  be  carried  out 
with  high  thermal  effectiveness,  hence  the  unit-for-unit 
energy  conversion  implied  in  equation  14  cannot  be  ac¬ 
complished  under  conditions  of  continuous  operation.  If 
the  isothermal  expansion  process  could  occur  continu¬ 


ously,  it  would  represent  perpetual  motion  of  the  second 
class  {complete  and  continuous  conversion  of  heat  to 
work).  As  a  single  process,  however,  the  reversible  iso¬ 
thermal,  using  a  perfect  gas  as  a  working  substance, 
represents  the  ultimate  in  thermodynamic  effectiveness. 

Example  5:  Determine  the  shaft  work  required  to  iso- 
thermally  compress  20  cubic  feet  of  air  to  3  atmospheres. 

Solution:  The  polytropic  exponent  for  isothermal  com¬ 
pression  of  air  can  be  taken  as  unity.  Therefore 

|>,V,  =  PV 
or 

P=  (PiVi)/V 

The  work  of  the  compression  process  is 

Wk=  /PdV  =  P,V,/dV/V 
=  P,V,lnV2/V, 

=  P,V,ln(P,/Pa)—  P,V,ln(P2/P,) 

=  —(14.7)  (144)  (20)ln(3) 

=  — 46,500  ft  Ib,  or  approximately  60  Btu 

Example  6:  For  the  conditions  of  the  preceding  ex¬ 
ample  assume  that  an  amount  of  energy  equal  to  that 
needed  for  the  isothermal  compression  were  used  instead 
to  heat  the  air  at  constant  volume.  Determine  the  result¬ 
ant  temperature  rise  of  the  air. 

Solution:  The  specific  volume  of  atmospheric  air  at 
70F  is  approximately  13.5  cu  ft  per  lb  so  the  weight  of 
air  involved  in  the  compression  of  the  preceding  example 
is  approximately  20/13.5  =  1.48  lb.  The  temperature 
rise  during  constant  volume  heating  of  this  weight  of  air 
would  be 

At  =  Q/(wc,)  =  (60/1.48)  (0.17)  =  238  F 

(c)  poly  tropic  non  flow  expansion  process.  The  energy 
equation  for  a  process  of  this  kind  is 

Q.„  =  AU  +  A(PaV2  -  P,V,)/(n  -  1)  (15) 

where  the  value  of  n,  and  hence  the  work-heat  relation¬ 
ship,  depends  on  the  conditions  of  the  particular  process. 

(d)  Reversible  adiabatic  (isentropic)  nonflow  expan¬ 
sion  process.  In  this  type  of  process  there  is  no  heat  flow 
to-or-from  the  working  substance,  hence  the  energy 
equation  becomes, 

AU,„,  =  AWk..„.  =  A(P,V,  -  PiV,)/(n  -  1) 

(16) 

where  the  polytropic  exponent,  n,  now  assumes  the  value 
corresponding  to  isentropic  expansion  (n  =  Cp/c„)  and 
the  total  work  output  is  realized  as  a  transformation  of 
thermal  energy  stored  within  the  working  substance.  As 
with  the  isothermal,  the  isentropic  process  is  attractive 
in  that  it  affords  complete  conversion  of  thermal  energy 
to  work,  but  its  application  in  practice  is  not  equally 
rewarding  l)ecause  the  other  processes  which  must  be 
used  to  replenish  the  supply  of  internal  energy  (and 
thereby  permit  continuous  operation  of  the  system)  are 
accompanied  by  unavoidable  losses  which  greatly  reduce 
the  overall  effectiveness  of  the  system. 

Example  7:  For  the  conditions  of  example  5  determine: 
(a).  The  work  required  to  compress  the  air  if  the  process 
is  isentropic;  (b).  The  work  required  to  compress  the 
air  through  the  same  compression  ratio,  (V1/V3),  as 
fur  isothermal,  but  with  an  isentropic  process. 
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Solution:  (a).  Taking  the  polytropic  exponent  for 
isentropic  compression  of  air  as  1.4, 

Va  =  Vi  (Pi/Pa)*/"  =  20(1/3)»/i.4  =  9.13 
hence 

Wk  =  [(P,Va  -  P,Vi)]  (n  -  1)  = 

(14.7)  (144)  [(3)  (9.13)  -  (1)  (20)] 
-(1.4-1) 

39,360  ft  lb,  or  approximately  50  Blu. 

(b).  For  isentropic  compression  through  the  same 
compression  ratio  as  isothermal  compression  the  re¬ 
quired  compression  ratio  (from  example  5)  is  20/6.67, 
hence  the  final  pressure  is  determinable  as 

Pa  =  Pi  (Vi/Va)"  =  1  (20/6.67) =  4.44 

The  work  requirement  of  this  isentropic  process  would 
then  be 

Wk  =  (14.7)  (144)  [(4.44)  (6.67)  -  (1)  (20)] 
-(1.4—1) 

=  50,800  ft  lb  or  approximately  65  Btu 


Limitations  of  Nonflow  Analysat 

The  principal  application  of  nonflow  methods  of 
analysis  is  with  respect  to  steady  state  conditions  in  large 
systems.  In  such  cases  the  nonflow  equations  permit  ob¬ 
taining  a  rapid  and  simple  visualization  of  the  overall 
energy  characteristics  of  the  system  without  need  of 
investigating  the  details  of  such  priH'esses  as  may  occur 
internally.  The  nonflow  equations  for  steady  state  deal 
entirely  with  conditions  at  the  boundaries  of  the  system 
and  neither  the  processes,  nor  equipments,  nor  working 
substances  which  are  within  those  boundaries  have  any 
influence  on  the  overall  energy  exchanges. 

As  applied  to  transient  systems  the  nonflow  analysis 
is  of  very  limited  practical  value,  since,  as  previously 
discussed,  it  deals  only  with  a  single  process,  whereas 
practical  significance  of  any  heat-power  system  invariably 
depends  on  a  combination  of  processes  so  related  that 
they  constitute  a  cycle,  hence  permit  treatment  of  the  sys¬ 
tem  under  conditions  of  continuous  reception  and  de¬ 
livery  of  energy.  In  dealing  with  actual  systems  the  non¬ 
flow  equations  are  established  for  each  of  the  successive 
individual  processes  which  make  up  the  cycle  and  the 
combined  result  indicates  overall  performance. 


Part  2 

Energy  Equations  for  Flow  Systems 


In  its  most  general  form  a  heat-power  system  involves 
flow  of  both  mass  and  energy  with  possibility  of  storage 
(or  extraction  from  storage)  of  both  mass  and  energy 
from  the  material  within  the  system.  There  may  be  one 
or  many  fluids  passing  through  the  system  and  energy 
to-or-from  storage  may  be  with  respect  to  one  or  many 
materials  contained  within  the  boundaries  of  the  system. 
Flow  may  be  continuous,  intermittent,  or  oscillating,  and 
the  flow  either  to  or  from  the  system  may  become  zero. 
In  the  latter  case,  if  flow  occurs  from,  but  not  to,  the 
system,  the  analysis  becomes  one  of  establishing  energy 
equations  for  a  case  of  nonflow  to  flow,  whereas  if  flow 
occurs  to,  but  not  from,  the  system,  the  analysis  becomes 
one  of  establishing  energy  equations  for  flow  to  nonflow. 
In  many  cases  steady  flow  of  mass  occurs  while  at  the 
same  time  the  energy  flow  is  under  transient  conditions 
(as  during  the  interval  of  warming  up  an  engine  or  df 
changing  load). 

Irrespective  of  the  type  of  system  under  consideration 
one  major  difference  always  exists  between  an  energy 
equation  which  takes  account  of  flow  and  an  energy 
equation  which  is  established  ( as  in  Part  1 )  for  a  nonflow 
process:  When  flow  exists  each  term  of  the  energy  equa¬ 
tion  always  expresses  a  rate  of  energy  transfer,  whereas 
for  a  nonflow  system  each  term  of  the  energy  equation 
expresses  a  quantity  of  energy.  Energy  equations  written 
for  generalized  flow  systems  are  applicable  only  at  one 
particular  instant  (though  if  time  is  not  a  variable-  that 
is,  if  conditions  of  steady  state  exist — the  equation  will  be 
equally  applicable  at  other  times). 

Row  Conditions 

Fortunately  for  the  engineer,  all  practical  heat-power 
flow  systems  have  certain  characteristics  in  common 


which  permit  substantial  reduction  in  the  degree  of 
generality  required  of  the  energy  equations.  Since  a 
primary  objective  of  most  heat  or  power  equipments  is 
to  obtain  continuous  transformation  of  energy  from  one 
form  to  another,  it  follows  that  even  such  intermittently- 
operating  units  as  a  reciprocating  compressor  will  neces¬ 
sarily  be  run  at  sufficiently  high  s|>eed  to  permit  treat¬ 
ing  them  as  though  the  operation  were  continuous.  Thus 
at  a  short  distance  upstream  or  downstream  from  such 
a  piece  of  apparatus  the  flow  will  l>e  continuous,  uni¬ 
directional,  and — except  during  conditions  of  changing 
load — steady.  Further,  flow  to-or-from  equipments  is 
always  in  closed  conduits  fiiled  entirely  with  the  working 
fluid;  free  surface  effects  do  not  enter  into  the  analysis 
and  pressure  difference  due  to  hydrostatic  effect  is  always 
so  slight  as  to  be  negligible. 

In  some  cases  the  working  fluid  may  undergo  com¬ 
pression  or  expansion  under  flow  conditions,  but  in  the 
greater  number  of  equipments  processes  involving  com¬ 
pressibility  occur  (other  than  due  to  line  friction)  only 
in  nozzles,  cylinders  or  other  special  pieces  of  equip¬ 
ment.  Basically,  however,  there  is  no  thermodynamic 
difference  between  a  system  in  which  expansion  and 
steady  flow  are  segregated  (as  in  a  steam  engine)  and 
systems  in  which  these  two  prtK'esses  occur  sufierimposed 
(as  in  the  reaction  blades  of  a  steam  turbine). 

The  General  Energy  Equation 

As  written  for  heat-p<iwer  purposes  the  most  general 
form  of  a  flow  equation  includes  terms  for  the  transition, 
transformation,  and  storage  of  energy.  For  heat-p(»wer 
application,  chemical  and  atomic  forms  of  stored  energy 
usually  are  not  included  in  the  accounting,  and  energy  in 
transition  by  mechanisms  other  than  heat  or  work  is 
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Fig.  5.  Idealization  of  a  system  for  generalized  general  energy 
equation. 

Wt  One  of  s  streams  of  fluid  each  of  which  is  of  fixed 
moss,  but  variable  energy  content, 
w.  -•  Orw  of  n  streoms  of  fluid  eoch  of  which  moy 
supply  (or  take  away)  either  or  both  moss  and 
energy. 

likewiHc  not  accounted  for.  In  qualitative  torms  the  gen* 
eral  energy  et]uation  for  a  flow  syHtein — including  stor¬ 
age  take*  the  h*rtn, 

(Knergy  tranttferrcrl  into  the  system)  -j-  (Fmergy 
transported  into  the  system) 

=  (Knergy  transferred  out  of  the  system)  -f"  (Energy 
transported  out  of  the  system)  +  (Energy  entering 
storage  in  the  system)  (17) 

The  parenthetical  term  for  energy  transfer  includes 
three  se|)arate  forms  of  energy: 

( 1 )  Knergy  transferred  in  or  out  as  heat,  indicated 
by  q  in  units  of  Btu  per  hr. 

(2)  Knergy  transferred  in  or  out  as  work,  indicated 
hy  If'k'  in  units  of  ft  lb  per  hr,  or  by  AWk'  in  units  of  Btu 
|)er  hr.  N(*te  that  the  symbol  Wk'  is  used  to  represent 
ratt  of  doing  work  (hence  power)  in  contrast  to  the 
unprimed  symbol,  Wk,  which  is  work  quantity. 

(3)  Knergy  transferred  in  or  out  as  flow  work,  indi¬ 
cated  by  yin^nAPV  where  ic  is  a  flow  rate  in  pounds  per 
hour,  P  is  pressure  in  pounds  per  s(]uare  foot  absolute, 
V  is  specific  volume  in  cu  ft  {>er  lb,  and  the  summation 
is  indicated  for  each  of  the  n  streams  of  fluid  which  may 
be  passing  through  the  e<]uipment;  the  units  are  Btu 
per  hr. 

A  quantitative  statement  of  the  terms  for  energy  trans¬ 
fer  is  then  of  the  form, 

(Knergy  transferred) = 

(q  +  AWk'  +  ilnWnAI’V)  inorout 

Tlie  parenthetical  term  for  energy  tranpsortation  in¬ 
cludes  the  summation  for  each  of  the  mass  streams 
passing  through  the  equipment  of  energies  stored  in  po¬ 
tential,  internal,  and  kinetic  form, 

(Energy  trans|M>rted) = 

SI.W,  (Az  -f  u)  +  AvV2gi».„r-««t 
where  v  is  velocity. 

The  parenthetical  U*rm  for  energy  to  storage  includes 
the  summation  for  each  of  the  masses  within  the  system 


of  increases  in  the  three  forms  of  stored  energy  and  it 
also  includes  a  summation  of  energy  associated  with 
such  additional  masses  as  may  be  entering  and  remain¬ 
ing  with  the  system, 

(Energy  to  storage)  =  2,w,A(Az  -{-  u  +  Av^/2g) 
+  2^nAWn  (Az  +  U  +  APV  -f-  Av*/2g) 

where  w,  is  the  weight  of  any  one  of  the  s  materials 
which  may  be  within  the  system  and  A^n  is  the  rale 
at  which  mass  from  each  stream  of  the  n  streams  is 
entering  storage.  Note  that  fluid  entering  storage  dissi¬ 
pates  its  associated  flow  work. 

Substituting  for  each  of  the  parenthetical  terms  of 
equation  17  gives  the  general  energy  equation  in  its  most 
complete  form, 

(q  -f  AWk'  -f  2:„w„APiVi),„  -f  2:„w„(Azi  +  Ui  -f 
AviV2g)  =  (q  +AWk'  +  2„w„AP2V2)o»t  + 

1„W„  (Az2  4-  U2  +  Av2^/ig,)  -(-  -.W.A  (Az,  -f  u, 
(Av,V2g)  +  X„Aw„  (Azi  4  u,  4  APiVi  -|-  AviV2g) 

(18) 

where  subscripts  1  and  2  indicate  the  values  of  the  par¬ 
ticular  property  at  entrance  and  at  exit,  respectively,  and 
subscript  s  identifies  materials  within  the  system.  Equa¬ 
tion  18  is  somewhat  formidable  in  appearance,  but  a 
thorough  understanding  of  it  is  absolutely  essential;  it 
is  the  the  most  generalized  form  of  the  energy  equation 
(refer  to  Fig.  5)  and  from  it  can  be  obtained,  by  simpli¬ 
fication,  any  of  the  less  complex  forms  which  are  applic¬ 
able  to  specific  arrangements  of  equipment  or  particu¬ 
larizations  of  flow  conditions. 

The  grouping  of  terms  shown  in  equation  18  is  a  logical 
one,  since  it  separates  energy  in  transition  from  energy 
in  storage.  As  a  matter  of  algebraic  convenience,  how¬ 
ever,  a  more  satisfactory  arrangement  is  obtained  by 
combining  flow  work  with  internal  energy  (the  sum  of 
the  two  being  equal  to  enthalpy) ;  thus 

(q  +  AWk'),„  4-  v„w„  (Az.  +  h,  +  Av,V2g) 

=  (q  4-  AWk'), Hit  4-  2„w„  (Az2  4-  h2  4-  A\2^/2g) 
4-S,w,AfAz,  4  u,  +  AV,V2g)  4-  -nAw„  (Az.  4-  h. 
+  Av,V2g)  (19) 

Steady  Row  Systems 

By  far  the  greater  number  of  systems  which  are  im¬ 
portant  in  thermodynamics  are  characterized  by  steady 
and  continuous  flow  of  a  single  working  substance 
through  the  system.  For  such  cases  the  storage  terms 
drop  out  of  equation  19,  the  summations  can  be  elimi¬ 
nated,  and  the  equation  simplifies  to  the  form, 

(q  4-  AWk'),„  4-  w(Az.  4-  h,  4-  Av,V2g) 

=  (q  4-  AWk'),„„  4-  w(Az2  4-  ^2  4-  Av2V2g) 

(20) 

Except  in  such  special  devices  as  nozzles  which  utilize 
high  velocity,  the  kinetic  energy  term  of  the  above 
equation  is  usually  so  small  with  respect  to  the  heat, 
work,  and  enthalpy  terms  that  it  can  be  neglected.  Thus 
for  flow  of  a  working  fluid  through  piping  the  velocity 
is  required,  through  considerations  of  pressure  loss,  to 
l>e  maintained  within  moderate  limits  and  the  thermal 
equivalent  of  the  kinetic  energy  st«>red  in  the  moving 
fluid  is  likely  to  be  only  a  fraction  of  one  per  cent  of 
the  thermal  energy  associated  with  the  fluid  as  enthalpy. 
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Further,  there  are  not  likely  to  be  very  great  velocity 
changes  between  entrance  and  exit  piping,  hence  no  large 
change  in  kinetic  energy  is  to  be  expected. 

Example  8:  Determine  that  fluid  velocity  at  which  the 
external  kinetic  energy  in  storage  would  equal  1  Btu 
per  pound  of  fluid. 

Solution:  AvV2g  =  1  =  vV(778)  (2)  (32.2) 
giving 

V  =  224  feet  per  second  (or  approximately  150 
miles  per  hour) 

For  systems  which  operate  on  a  closed  cycle,  differences 
in  elevation  of  the  working  fluid  are  likely  not  to  be  great 
and  even  when  such  distances  are  of  the  order  of  50  to 
1(K)  feet,  the  thermal  equivalent  of  the  change  in  poten¬ 
tial  energy  is  usually  so  small  that  it  can  be  neglected. 
(Thus  an  elevation  change  of  77.8  ft  would  be  equivalent 
to  a  change  of  only  0.1  Btu  per  lb  of  working  substance.) 
Devation  changes  in  closed  systems  are,  in  any  event, 
not  responsible  for  energy  exchanges  l)etween  the  system 
and  its  surroundings,  since  the  gain  in  potential  energy 
of  each  pound  of  fluid  as  it  flows  to  the  high  point  in  the 
system  must  be  exactly  equalized  by  the  subsequent  loss 
in  potential  energy  as  it  returns  through  the  cycle  to  the 
low  point.  Thus  for  all  practical  purposes  a  closed  flow 
system  behaves — with  respect  to  its  surroundings — exact¬ 
ly  as  though  it  were  located  entirely  in  a  horizontal  plane. 

Dropping  the  potential  and  kinetic  terms  from  equa¬ 
tion  20  gives  a  resultant  form  of  the  general  energy 
equation  that  is  applicable  to  any  closed  system  in  which 
the  processes  of  major  importance  are  of  a  thermal  rather 
than  mechanical  order.  The  equation  becomes, 

(q  -f  AWk'),n  -f  whi  =  (q  -t-  AWk')„„t  +  wh^ 

(21) 

When  applied  to  a  particular  equipment  or  to  some 
limited  part  of  a  closed  heat-|)ower  cycle,  equation  21 
can  be  further  simplified  by  noting  that  both  heat  transfer 
and  shaft  work  usually  either  enter  or  leave,  but  rarely 
both  enter  and  leave.  Thus  for  an  air  or  refrigeration  com¬ 
pressor,  shaft  work  is  supplied  to  the  equipment  and  heat 
is  usually  extracted  from  it,  whereas  for  a  steam  engine, 
internal  combustion  engine,  or  turbine,  there  is  likely  to 
be  a  flow  of  both  heat  and  shaft  work  from  the  equip¬ 
ment.  For  convenience  equation  21  can  l)e  written  in 
terms  of  entering  energy  in  transition  with  recognition 
of  the  fact  that  the  sign  will  change  if  either  heat  or 
work  leave  the  system;  thus, 

q,„  AWk'in  +  whi  =  wh2 
or 

q.„  +  AWk',„  =  w(h2  -  h.)  (22) 

Equation  22  is  the  form  of  the  general  energy  equation 
that  finds  widest  practical  application  in  connection  with 
analysis  of  closed  systems;  in  a  general  sense,  the  signi¬ 
ficance  of  this  equation  can  be  visualized  by  considering 
its  application  to  the  four  major  types  of  heat-power 
equipments: 

( 1 )  l^iuipments  which  have  as  their  primary  purpose 
the  delivery  of  shaft  work. 

(2)  Equipments  which  are  primarily  intended  to  bring 
about  an  increase  in  pressure  of  the  working  fluid  as  it 
passes  through  them. 


(3)  E)quipments  which  serve  primarily  to  reduce  the 
pressure  of  the  working  substance. 

(4)  Equipments  intended  primarily  as  devices  for 
transferring  energy,  as  heat,  to  or  from  the  working 
substance. 

The  above  four  classifications  will  now  be  considered 
in  detail: 

1,  Work  producing  equipments.  As  applied  to  engines, 
turbines  or  other  pieces  of  heat-power  equipment  which 
are  designed  to  deliver  shaft  work,  the  steady  flow  energy 
equation  (22)  takes  the  form, 

AWk'out  =  w(h,  —  ha)  —  q„„t  (23) 

which  states  that  rate  at  which  work  can  be  delivered  by 
such  an  apparatus  is  determined  by  the  enthalpy  reduc¬ 
tion  of  the  working  substance  as  it  passes  through  and 
by  the  rate  at  which  energy  is  lost  as  heat.  From  economic 
considerations  the  loss  of  heat  should  obviously  Im;  kept 
at  a  minimum,  but  in  practice  structural  and  metal¬ 
lurgical  limitations  often  require  that  a  steady  rate  of 
heat  loss  l)e  maintained  in  order  to  protect  the  equipment 
against  undesirably  high  tem|)eratures.  Thus  the  usual 
internal  combustion  engine  must  be  cooled — at  the  ex- 
j)ense  of  work  delivery — in  order  to  prevent  the  mechani¬ 
cal  parts  from  l>eing  heated  to  structurally  unacceptable 
temperatures.  Steam  engines,  on  the  contrary,  are  jack- 
etted  with  steam,  or  otherwise  insulated,  to  keep  heat 
losses  to  a  minimum. 

In  many  cases  the  s|)eed  (»f  ojieration  and  the  ineffec¬ 
tiveness  of  the  cooling  system  (if  one  is  used)  is  such 
that  there  is  no  appreciable  transfer  of  heat  to-or-from 
the  cylinder  and  the  equipment  o()erates  isentropically ; 
the  energy  equation  then  becomes, 

AWk'„„t  =  w(h,  — h^)  (24) 

which  indicates  that,  for  frictionless  o)>eration,  the  loss 
of  enthalpy  of  the  fluid  passing  through  the  equipment 
apfiears  entirely  as  shaft  work. 

By  comparison  of  equation  24  with  the  equations 
developed  in  Fart  1  it  is  evident  that,  whereas  internal 
energy  is  the  property  of  major  interest  in  nonflow  sys¬ 
tems,  enthalpy  becomes  the  controlling  property  as  soon 
as  flow  becomes  continuous.  The  reason  for  this  differ¬ 
ence  can  be  readily  recognized  by  reducing  enthalpy  to 
its  constituents — internal  energy  and  flow  work — and 
noting  that  for  a  flow  system  the  work  delivered  hy  the 
entering  fluid  to  the  piston  is  equal  to  the  AHT  pro<luct. 
Thus  Ai*,V,  is  equal  to  work  done  by  the  working  sub¬ 
stance  during  the  process  of  constant  pressure  admission 
to  a  cylinder  or  as  a  su{ierimposed  condition  of  flow 
through  a  turbine,  whereas  AP^,  is  equal  to  the  work 
done  on  the  fluid  by  the  piston  as  the  fluid  is  discharged, 
at  constant  pressure,  from  the  cylinder  or  as  it  flows  from 
the  turbine  rotor  to  the  discharge  line. 

Reference  to  E’ig.  6  brings  out  the  difference  between 
flow  and  nonflow  systems  in  that  the  area  under  the  ex¬ 
pansion  curve  ab  represents  work  done  during  the  proc¬ 
ess  of  expansion,  and  is  equal  to  //WF,  whereas  the 
area  to  the  left  of  this  curve,  equal  to  /F//F,  is  the  net 
work  done  on  the  working  substance  as  a  result  of  the 
series  of  pr(M;esses  (a  cycle)  making  up  admission,  ex¬ 
pansion,  and  discharge;  thus  jVdl*  is  indicative  of  the 
work  done  during  a  continuously  operating,  or  flow. 
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Fig.  6.  Comparison  of  process  work  with  cycle  work. 


•yetrm  in  contraKt  with  which  give*  the  work  done 

on  a  given  quantity  of  material  which  is  acted  on  during 
a  single  process  and  remains  within  the  operating  equip¬ 
ment. 

Application  of  the  above  concept  to  a  flow  system  in 
which — os  in  a  reciprocating  engine — a  fluid  flows 
through  a  cylinder  and  is  polytropically  expanded  gives 
the  following  equation 

Work  of  polytropic  expansion  cycle 

=  Work  delivered  during  admission  f  work  de¬ 
livered  during  expansion  4^  work  received  during 
discharge. 

=  AP.V,  +  [(AP^V^  -  APaVa)/(n  -  1)]  - 

APjVa 

=  (n/(n~l)l  fA(P,V,  — Pa^Tj)]  (25) 

which  differs  from  the  equation  for  a  nonflow  polytropic 
expansion  only  in  the  presence  of  n  as  a  multiplying 
factor.  But  n  usually  ranges  from  1.0  to  1.4,  hence  it  is 
evident  that  the  polytropic  cycle  delivers  up  to  40% 
more  work  than  does  the  polytropic  process  for  which 
the  exponent  has  the  same  numerical  value.  Substituting 
from  equation  25  back  into  2.3, 

w(h,  -  h,)  -  =  (n/(n  -  1)]  (A(P,Y,  - 

PjV,) I  (26) 

from  which  it  is  evident  that  the  change  of  enthalpy 
during  a  polytropic  process  can  be  calculated  from  the 
initial  and  final  pressures  and  specific  volumes  if  the 
rate  of  heat  loss  is  known  and  provided  the  polytropic 
exponent  is  likewise  known.  For  an  isentropic  process 
the  heat  loss  term  drops  out  of  equation  26  and  the 
change  of  enthalpy  can  then  lie  evaluated  in  terms  of 
pressures  and  volumes  provided  the  exponent  for  such 
a  process  has  been  previously  determined. 

Enthalpy  Changa 

In  most  cases  in  practice,  however,  the  use  of  the 
energy  equation  as  a  means  of  evaluating  enthalpy  change 
is  unlikely  since,  if  the  initial  and  final  values  of  pressure 


and  specific  volume  are  known,  it  will  necessarily  mean 
that  the  initial  and  final  states  have  been  established; 
knowing  the  states  of  the  working  substance  will  almost 
always  (for  a  given  fluid)  permit  direct  determination  of 
the  enthalpy,  as  well  as  all  other  properties,  hence  will 
permit  direct  and  immediate  evaluation  of  the  enthalpy 
difference. 

Example  9:  Determine  the  shaft  work  needed  to  iso- 
thermally  compress  20  cubic  feet  per  minute  of  at¬ 
mospheric  air  to  3  atmospheres  pressure  under  condi¬ 
tions  of  steady  flow;  compare  the  result  with  that  for 
the  nonflow  compression  which  was  discussed  in  example 
5.  Determine  the  required  cooling  water  flow  rate  if  the 
temperature  rise  of  the  cooling  water  is  held  to  2  F. 

Solution:  From  equation  25  (and  noting  the  sentence 
below  the  equation),  for  any  polytropic  compression, 

=  (n)  (Wkpr„.,^) 

The  process  work  for  this  case  has  already  been  deter¬ 
mined  (example  5)  as  60  Btu,  hence — since  the  value  of 
n  for  isothermal  compression  is  unity — the  work  of  the 
isothermal  cycle  has  the  same  value,  60  Btu. 

In  order  for  the  above  result  to  be  true  it  is  evident 
from  the  first  form  of  equation  25  that  the  work  deliv¬ 
ered  to  the  piston  by  the  air  during  the  process  of  con¬ 
stant-pressure  admission  must  be  exactly  equal  to  the 
work  done  on  the  air  by  the  piston  during  the  process 
of  constant-pressure  discharge;  in  short,  the  flow  work 
associated  with  the  leaving  air,  must  be  equal  to 

the  flow  work  associated  with  the  entering  air,  APjV^i. 
That  this  condition  is  met  is  evident  from  the  defining 
equation  for  a  polytropic  (with  n  equal  to  unity  for  an 
isothermal), 

P.Vx  =  P,V, 

Then,  since  neither  the  flow  work  nor  the  internal 
energy  change  during  an  isothermal  compression  cycle, 
it  folows  that  the  enthalpy  remains  constant;  hence  by 
equation  26, 

qout  =  WkiB  =  60  Btu 

The  required  rate  of  flow  of  cooling  water  (for  the 
stated  2F  temperature  rise)  is. 

Flow  rate  =  60/2  =  30  lb  per  min,  or  30/8.345  = 
3.6  gallons  per  minute. 

Example  10:  For  the  conditions  of  the  preceding  ex¬ 
ample  calculate  the  cycle  work  for  isentropic  compres¬ 
sion  and  compare  with  the  process  work  for  isentropic 
compression. 

Solution:  As  discussed  in  the  preceding  example  the 
cycle  work  for  any  polytropic  is  n  times  the  process  work. 
Taking  the  isentropic  exponent  for  air  as  Cp/c„  or  .24/.17 
or  1.4  it  follows  that  the  cycle  work  is  40%  greater  than 
the  process  work  or  (taking  the  process  work  as  calcu¬ 
lated  in  example  7), 

Wk,.,p|,  =  (1.4)  (50)  =  70  Btu  per  min 

Note,  therefore,  that  the  work  of  the  isentropic  cycle 
(70  Btu)  exceed*  the  work  of  the  isothermal  cycle  (60 
Btu),  though  the  process  work  for  isentropic  compression 
(50  Btu)  is  less  than  the  process  work  for  isothermal 
compression  (60  Btu). 
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(2)  Pressure-Raising  Equipments.  Practically  all  heat- 
power  equipments  which  receive  shaft  work  have  as  their 
major  purpose  the  raising  of  the  pressure  of  the  working 
substance  which  flows  through  them.  The  reasons  for 
desiring  a  higher  pressure  differ  depending  on  the  type 
of  equipment,  but  invariably  the  need  for  shaft  work  is 
directly  related  to  the  need  for  increasing  the  potential 
which  pressure  represents.  In  refrigeration  compressors 
the  higher  pressure  is  needed  as  a  means  of  raising  the 
saturation  temperature  of  the  refrigerant,  whereas  with 
air  compressors  the  higher  pressure  often  is  required  in 
order  to  permit  subsequent  work  realization  from  a  pro¬ 
cess  (as  in  an  air  hammer)  of  expansion.  In  pumps  and 
fans  the  work  input  is  largely  utilized  in  increasing  the 
flow  work  of  the  fluid  and  thereby  providing  an  energy 
source  from  which  can  be  made  up  the  losses  due  to 
pressure  drop  resulting  from  friction  in  the  ducts  or 
piping. 

Fan  Performance 

The  major  difference  in  performance  of  a  fan  as  com¬ 
pared  with  an  air  compressor  is  that  the  work  input  to 
the  fan  is  used  to  provide  flow  work,  whereas  with  an 
air  compressor  a  substantial  fraction  of  the  work  added 
is  required  to  bring  about  the  process  of  compression. 
This  difference  is  evidenced  in  Fig.  7;  the  a  part  of  the 
figure  shows  a  typical  pressure-volume  diagram  for  a  fan 
with  relatively  negligible  work  under  the  process  line, 
whereas  the  b  part  shows  work  input  to  an  air  com¬ 
pressor  with  a  very  large  fraction  of  required  energy 
being  represented  by  the  area  under  the  process  line. 

As  applied  to  pressure  increasing  equipments  the  basic 
energy  equation  22  takes  the  form, 

AWk'in  =  wfhj  —  h,)  +  q„„t  (27) 

The  form  of  the  above  equation  is  deceptive  since  it 
seems  to  indicate  that  the  work  of  compression  will  be 
increased  as  a  result  of  cylinder  cooling.  Actually  work 
input  decreases  as  qnut  increases,  the  aparent  inconsis¬ 
tency  being  due  to  the  fact  that  the  term  representing 
enthalpy  change  is  not  an  independent  variable,  hence  it 
will  be  found  that  any  increase  in  qoui  always  has  asso¬ 
ciated  with  it  an  even  greater  decrease  in  enthalpy.  Ap¬ 
plication  of  equation  27  to  a  few  problems  will  demon¬ 
strate  the  accuracy  of  the  statements  concerning  the  work- 
heat  relationship,  but  in  using  the  equation  care  must 
be  exercised  as  it  is  not  uncommon  to  fall  into  error  by 
incorrectly  changing  the  sign  of  the  q„ut  term  through 
belief  that  its  present  form  is  in  “obvious”  error. 

(3)  Pressure-Reducing  Equipments.  The  reduction  of 
pressure  for  any  reason  other  than  to  secure  extraction  of 
shaft  work  or  to  increase  velwity  always  involves  fric¬ 
tion,  hence  is  thermodynamically  undesirable.  In  prac¬ 
tice,  however,  many  situations  arise  for  which  fluid  pres¬ 
sure  must  be  lowered  and  not  infrequently  the  circum¬ 
stances  of  the  pressure-reduction  are  such  that  work  ex¬ 
traction  is  impracticable.  In  transporting  gaseous  ma¬ 
terials  by  pipeline,  for  example,  the  pressure  is  first 
raised  to  a  moderate  value  in  order  to  decrease  the  spe¬ 
cific  volume  and  thereby  reduce  the  required  size  of 
piping.  At  the  point  of  utilization  the  gas  pressure  may 
have  to  be  reduced  (as  when  natural  or  producer  gas  is 
admitted  to  the  combustion  equipment  in  a  residence). 


but  the  amount  of  work  that  could  be  made  available 
from  the  pressure  reduction  is  small  and  the  need  for 
such  shaft  work  at  the  point  where  it  would  be  released 
may  be  negligible,  hence  the  cost  and  complexity  of 
equipment  for  transforming  thermal  energy  to  shaft  work 
may  not  be  justified. 

Row  Through  Valves 

In  the  great  majority  of  cases  economy  of  design  re¬ 
quires  selection  of  the  least  expensive  type  of  equipment, 
hence  some  type  of  pressure-reducing  or  “throttling” 
valve  is  most  commonly  used.  In  cases  of  this  kind  the 
energy  equation  22  drops  its  work  term  and  reduces  to 
the  form*, 

qin  =  w(hj  — h,)  (28) 

Rut  flow  through  a  valve  is  likely  to  occur  so  rapidly  that 
there  will  be  no  appreciable  opportunity  for  transfer  of 


Volume 

(b) 

Compressor 


Fig.  7.  Process  work  versus  cycle  work. 


heat  l>etween  the  working  fluid  and  the  surroundings;  in 
this  case  the  process  is  adiabatic  and  e<{uation  28  sim- 

*Auumtnf  that  initial  and  terminal  velocitin  ara  aither  nr|liK>lila  or 
of  the  aamc  order  of  maKnitude;  if  throtlini  develo|ia  a  discharge  velocity 
much  g;rrater  than  the  initial  velocity,  it  would  then  ba  ncccaaary  to  add 
a  kinetic  energy  term. 
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to  the  mass  density,  p,  of  the  fluid;  thus. 


plifles  to  a  statement  that,  for  an  adiabatic  throttling 
pro(«aa,  there  can  be  no  enthalpy  change  of  the  fluid, 

h,  =  ha  (29) 

Equation  29  is  applicable  to  all  types  of  pressure-reducing 
valves,  whether  for  compressible  or  for  incompressible 
flow,  and  serves  also  to  define  the  required  relationships 
which  must  exist  in  refrigeration  expansion  valves. 

It  is  interesting  to  note  that  application  of  equation  29 
to  pressure-reduction  of  such  a  fluid  as  water  shows  that 
any  drop  in  pressure  of  the  water  during  passage  through 
a  valve  must  be  accompanied  by  an  increase  in  tempera¬ 
ture;  in  order  for  the  enthalpy  to  remain  constant,  the 
reduction  in  flow  work  which  accompanies  pressure  re¬ 
duction  must  wholly  appear  as  an  increase  of  internal 
energy  of  the  downstream  fluid.  As  an  example  consider 
water  flowing  through  a  pipe  at  250  psia  and  consider 
that  its  pressure  is  to  be  reduced  to  25  psia;  by  equation 
29  (taking  the  specific  volume  of  the  water  as  approxi¬ 
mately  constant  at  0.016  cu  ft  per  lb), 

u,  +  250(144)  (0.016) /778  = 
uj  -I-  25(144)  (0.016) /778 
or 

Au  =  0.67  Btu  per  lb 

The  specific  heat  of  water  is  approximately  unity,  hence 
the  temperature  rise  associated  with  this  pressure  drop 
of  225  lb  is  less  than  IF;  it  is  evident,  therefore,  that 
throttling  of  an  incompressible  fluid  is  hardly  an  effective 
method  of  heating  such  a  fluid. 

(4)  Heat-Exchange  Equipments.  A  large  group  of  com¬ 
mon  e(]uipments,  including  furnaces,  boilers,  superheat¬ 
ers,  subcoolers,  condensers,  and  heat  exchangers,  have 
as  their  primary  purpose  the  transfer  of  heat  to  or  from 
the  working  substance  as  it  passes  through  the  equipment. 
In  all  such  cases  the  energy  equation  reduces  to  the  form, 

q,„  — wfhj  — hi)  (30) 

which  shows  that  the  energy  received  by  the  fluid  either 
goes  into  storage  in  internal  form  or  appears  as  an  in¬ 
crease  in  the  ass(M.'iated  flow  work. 

Non-Tharmal  Flow  Systams 

For  flow  systems  in  which  an  incompressible  fluid 
passes  through  a  closed  conduit  without  gaining  or  losing 
either  heat  or  shaft  work  the  general  energy  equation  (18) 
reduces  to  the  form, 

APiVi  +  Ax,  -f  Av’,/2g  = 

AFjVa  +  Axa  +  AvV2g  (31) 

If  change  in  elevation  is  small  the  potential  energy  terms 
can  l)e  dropped  and  the  equation  re-written  (with  sub¬ 
stitution  of  units  of  ft  lbs  for  Btu), 

PiT, -h  v»,/2g  =  PsTa  +  vV2g  (32) 

In  order  to  change  equation  32  from  a  unit  weight  basis 
to  a  unit  volume  basis,  it  is  necessary  to  divide  by  the 
specific  volume,  giving. 

Pi  +  v»,/2gVi  =  Pa  +  vV2gVa  (33) 

But  for  incompressible  flow  V,  =  Ta  and  l/gT  is  equal 
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P,  -r  (1/2)  (pv,»)  =  Pa  +  (1/2)  (pVa^)  (34) 

which  is  the  common  form  of  Bernoulli’s  equation  for 
non-thermal  incompressible  flow.  As  used  in  the  Bernoulli 
equation  pressure  is  an  energy  term  having  units  of  ft  lb 
of  flow  work  per  unit  volume  of  fluid;  the  equation  states 
that  the  sum  of  flow  work  and  of  kinetic  energy  possessed 
by  a  volume  of  fluid  remains  unchanged  throughout  the 
flow  process. 

Example  11:  Air  flows  through  an  expanding  200  foot 
long  duct  under  conditions  such  that  the  static  pressure 
remains  constant.  If  the  entrance  velocity  is  3000  feet  per 
minute  and  if  friction  losses  through  the  length  of  duct 
amount  to  0.003  psia,  determine  the  exit  velocity. 

Solution:  The  energy  loss  of  (0.003)  (144)  psfa  is 
equal  to  the  quantity  of  flow  work  (per  unit  volume) 
which  is  dissipated  from  the  duct  either  as  heat  or  as  an 
increase  in  the  kinetic  energy  (hence  the  temperature) 
of  the  air.  But  the  expanding  duct  makes  up  for  the  energy 
dissipation  by  converting  kinetic  energy  to  flow  work  at 
a  rate  equal  to  the  loss  of  flow  work  as  friction.  Hence 
the  velocity  must  decrease,  through  the  length  of  duct, 
sufficiently  to  provide  a  make-up  of  (0.(X)3)  (144)  = 
0.432  ft  lb.  Letting  Vt  equal  the  final  velocity, 

v,*/2g  —  V2*/2g  =  0.432 
or 

(3000/60)2/64.4  -  V22/64.4  =  0.432 
giving, 

V2  =  49.7  fps  or  2980  feet  per  minute 

Velocity-Raising  Flow  Systems 

In  many  types  of  heat-power  systems — of  which  the 
steam  turbine  is  an  example — the  partial  transformation 
of  thermal  energy  to  shaft  work  is  accomplished  in  two 
series-connected  steps  involving  transformation  first  of 
thermal  energy  to  mechanical  energy  (in  kinetic  storage) 
with  subsequent  (or  in  some  cases  simultaneous)  trans¬ 
formation  of  the  kinetic  energy  to  work.  In  effect,  the 
velocity  of  the  working  fluid  is  raised  at  the  expense  of 
a  loss  of  internal  energy  and  subsequently  the  fluid  is 
slowed  down  under  theoretically  frictionless  conditions 
which  allow  transformation  of  the  kinetic  energy  to  shaft 
work. 

When  a  fluid  is  allowed  to  expand  under  conditions  of 
nonflow  as  in  an  engine  cylinder — the  work  of  expansion 
leaves  the  system  directly  (neglecting  losses)  as  shaft 
work.  When  expansion  takes  place  superimposed  on  flow, 
the  work  of  expansion  (neglecting  friction)  is  fully  used 
in  accelerating  the  fluid  and  thereby  increasing  its  stored 
kinetic  energy.  In  either  event,  whether  flow  or  nonflow, 
the  work  done  during  the  process  of  expansion  is  the 
same  in  amount  and  can  be  evaluated  by  the  same  equa¬ 
tions. 

The  most  simple  type  of  device  for  raising  fluid-velocity 
is  a  nozxle.  For  such  an  equipment  the  energy  equation 
becomes, 

Avi2/2g  -f  h,  =  Av22/2g  +  h2 
or 

(A/2g)(v22- v,*)  =  (h, -h2)  (35) 
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Nozxie  Applications 

As  previously  indicated  the  kinetic  energy  possessed 
by  the  working  substance  as  it  flows  through  connecting 
piping  is  almost  always  negligible,  hence  in  most  nozzle 
applications  the  admission  velocity  can  be  taken  as  zero. 
With  this  simplification  the  above  equation  can  be  placed 
in  more  convenient  form  giving  an  explicit  evaluation  of 
the  velocity  of  fluid  as  it  leaves  the  nozzle, 

V2=  {2g/A)(hi-h2)‘'» 

=  223.7 (hi  —  ha)*'*  ft  per  sec  (36) 

Example  12:  Steam  enters  a  nozzle  at  negligible  velocity 
and  leaves  at  17(X)  feet  per  second.  Assuming  subsequent 
100%  conversion  of  kinetic  energy  to  shaft  work  deter¬ 
mine  the  power  delivered  per  lb  per  min  of  steam  and 
determine  the  enthalpy  drop  of  each  pound  of  steam  as  it 
passes  through  the  nozzle. 

Solution:  By  equation  36  the  enthalpy  drop  is  evalu¬ 
able  as 

Ah  =  V2*/223.7*  =  (1700/223.7)*  =  57.8  Btu/lb 

For  100%  conversion,  the  horsepower  delivered  by  each 
lb  per  min  of  steam  is, 

hp  =  Ah/42.42  =  57.8/42.42  =  1.36 

Row  Wifh  Energy  Storage 

In  the  systems  which  have  been  considered  under  pre¬ 
ceding  steady-flow  sections  the  inflow  of  mass  and  of 
energy  was  assumed  equal  to  the  outflow  of  mass  and  of 
energy;  although  these  two  assumptions  are  applicable 
to  most  systems,  there  are  exceptions  where  either  or  both 
require  re-examination.  In  a  simple  steam  radiator,  for 
example,  conditions  during  the  warm-up  period  will  be 
such  that  both  mass  and  energy  will  be  accumulating  in 
the  radiator,  whereas  for  a  steam  engine  or  an  internal 
combustion  engine  conditions  during  the  warm-up  period 
will  be  responsible  for  accumulation  of  energy  (due  to 
increase  in  the  mean  temperature  of  the  structural  parts 
of  the  equipment),  but  without  accumulation  of  mass. 

In  general,  there  are  so  few  flow  systems  involving 
mass  storage,  and  those  few  so  relatively  unimportant, 
that  special  forms  of  the  energy  equation  need  not  be 
developed  for  this  case;  it  is,  however,  necessary  to  write 
the  energy  equation  for  systems  to  which  the  continuity 
equation  applies  (mass  entering  is  equal  to  mass  leaving), 
but  for  which  an  accumulation  or  diminution  of  energy 
within  the  system  does  take  place.  Thus,  referring  to 
equation  19,  the  second  storage  term  can  be  dropped  out 
and  for  a  single  flow  rate  w  and  a  single  weight  of  stored 
material,  w„  the  quation  simplifies  to  the  form, 

(q  +  AWk')i„  +  w(Azi  -I-  [Avj*/2g]  +  hi) 

=  (q  +  AWk')o,t  +  (Aza  +  [Avi*/2g]  +  ha) 
+  w,A(Az,  [Avi*/2g]  +  u.)  (37) 

If  external  kinetic  and  potential  changes  are  slight  and 
if  heat  and  work  are  shown  as  a  net  transfer  into  the 
system,  the  equation  simplifies  to, 

(g  4- AWk'lt,  =  w(ha  —  hi)  4- w.Au,  (38) 


which  shows  that  all  energy  transferred  to  this  flow 
system  as  heat  or  work  must  appear  as  an  enthalpy  in¬ 
crease  of  the  working  substance  flowing  through  the  sys¬ 
tem  or  as  an  internal  energy  gain  of  the  material  which 
is  contained  within  the  system. 

Example  13:  A  turbine  receives  steam  at  a  rate  of 
290,(XX)  lb  per  hr.  The  enthalpy  of  the  steam  at  entrance 
is  1284  Btu  |>er  lb,  whereas  its  exit  enthalpy  is  950  Btu 
per  11).  At  the  entrance  to  the  turbine  the  steam  line  is 
20  ft  above  the  floor  and  at  exit  it  is  10  ft  above  the  floor. 
Entering  velocity  is  4(XX)  fpm  and  leaving  velocity  is 
9(XX)  fpm. 

At  a  given  instant  during  the  warm-up  period  the  tur¬ 
bine  is  delivering  36,(MH)  horsepower  and  the  calculated 
rate  of  heat  loss  from  the  casing  to  the  surroundings  is 
2,400,()(K)  Btu  per  hr.  Determine,  for  this  instant,  the  rate 
at  which  energy  is  going  into  storage  in  the  turbine. 

Solution:  Applying  equation  37  to  this  system  and 
noting  that  the  storage  term  reduces  to  tc,Auti 

w(Az,  4-  Avi*/2g  f  h,)  = 

(q  4-  AWk')  (  w(Azi  4-  Ava*/2g  +  ha  4- 
w.Au.  290,000  (20/778  +  (4000/60) */(2) 
(32.2)  (778)  4-  12841 

=  12,400,000  -H  (36,000)  (2545)  ]  4-  290,000 
110/778  4-  (9000/60)*/(2)  (32.2)  (778)  +  950) 
4-  w.Au, 

w.Au,  =  q,  =  290,(XXJ 

(0.0128  -  0..363  4-  3.34)  -  94,000,000 

=  96,800,000  -  94,000,000  =  2,800,000 

Btu/hr 

Example  14:  Determine  the  |)ercent  error  that  would 
have  been  introduced  in  the  above  example  if  the  changes 
in  potential  and  kinetic  energy  had  been  neglected. 

Solution:  Equation  .38  now  simplifies  to  the  form, 

q,  4-  290, (KX)  (128'1  -  950)  -  2,4(X),(XX)  - 
(;16,0(X))  (2545)  =  2,400,000  Btu  per  hr 

The  error  is  then, 

1  (28  -  24) /28]  100  =  14.3% 

In  this  case  it  is  evident  that  neglect  of  the  mechanical 
energy  would  have  led  to  serious  error.  Note,  however, 
that  the  energy  to  storage  is  of  the  order  of  only  2%  of 
that  suplied  to  the  turbine,  hence  the  error — based  on 
total  energy  involved — is  really  less  than  1%.  This  exam¬ 
ple  shows  that  for  transient  conditions  —  as  starting, 
changing  load,  or  stopping — mechanical  energy  should 
be  considered. 

Row  to  N  onflow  Systems 

When  flow  occurs  from  a  pipeline  to  a  compressor,  or 
engine  cylinder,  or  receiver  of  any  kind,  the  entire  quan¬ 
tity  of  energy  possessed  by,  or  associated  with,  the  fluid 
in  the  line  must  enter  storage  in  internal  form  in  the  fluid 
within  the  receiver.  It  is  true  that  immediately  after  ad¬ 
mission  to  the  receiver  the  fluid  may  retain  some  motion, 
hence  contain  some  stored  kinetic  energy,  but  fluid  fric¬ 
tion  will  eventually  lead  to  dissipation  of  this  kinetic 
energy  with  transfer  to  internal  energy,  hence  from  the 
overall  standpoint  (provided  there  is  no  loss  of  energy 
from  the  receiver  as  either  work  or  heat)  all  entering 
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energy  can  be  considered  to  go  to  internal  storage.  The 
energy  equation  for  this  case  can  then  be  written  from 
equation  38  by  dropping  the  term  which  gives  energy 
associated  with  the  leaving  fluid;  thus, 

(q  -1-  AWk')i,  -f-  whu  =  w,Au,  +  wu,  = 

( (w  +  w,)u,2  —  w,u,il  (39) 

where  u„  and  u,i  are  the  respective  internal  energies  of 
the  material  in  the  receiver  before  and  after  the  admis¬ 
sion  of  fluid.  In  the  greater  number  of  flow-to-nonflow 
systems  there  is  neither  heat  nor  work  addition,  in  which 
case  the  equation  simplifies  to, 

wh,B  =  (w  4-  w,)u,2—  w,u,i  (40) 

and  for  the  even  simpler  case  in  which  flow  occurs  to  an 
initially  empty  receiver  the  equation  becomes, 

whi  =  wu, 
or 

h|tn*  Urcrairff  (41) 

Internal  Energy 

Equation  41  shows  that  cessation  of  flow  is  always  ac¬ 
companied  by  an  increase  of  internal  energy  in  the  flow¬ 
ing  material,  the  magnitude  of  the  increase  being  equal 
to  the  ass<K:iated  flow  work.  If  the  material  in  the  pipeline 
is  a  liquid,  vapor,  or  gas,  the  increased  internal  energy 
will  necessarily  result  in  a  temperature  rise,  whereas  if  an 
equilibrium  mixture  of  liquid  and  vapor  is  flowing  in  the 
line,  the  result  of  flow  stoppage  will  be  an  increase  in  the 
internal  potential  energy  of  the  mixture  with  consequent 
flashing  of  some  of  the  liquid  to  vapor.  Under  certain 
circumstances  the  temperature  rise  associated  with  a  flow 
to  nonflow  process  can  lead  to  results  which  may  be  con¬ 
fusing  to  an  observer  who  is  unfamiliar  with  the  thermo¬ 
dynamics  of  such  systems.  Thus  if  a  boiler  produces 
superheated  steam  at  a  temperature  of  300F  and  if  this 
steam  flows  through  a  perfectly  insulated  pipeline  to  a 
distant  receiver,  the  temperature  of  steam  within  the  re¬ 
ceiver  would  necessarily  exceed  that  of  the  steam  leaving 
the  boiler. 

For  the  general  case  of  flow  to  a  partially  full  receiver 
from  a  line  higher  than  the  receiver  and  from  a  line  in 
which  the  fluid  velocity  is  Vj,  equation  39  becomes, 

(q  -f  AWk')„  4-  w(Azi  4-  AvjV2g  4*  hi)  = 

(w  4  w.)u.3  —  w.u.i  (42) 

which  assumes  selection  of  the  datum  for  measurement 
of  potential  energy  as  the  elevation  corresponding  to  the 
center  of  gravity  of  the  receiver  (thus  z  for  the  receiver 
is  xero).  For  flow  to  a  receiver  that  is  initially  empty 
equation  42  simplifies  to, 

(q  4-  AWk')iB  4-  w(Axi  4-  Avi*/2g  4-  h|)  =  wu, 

(43) 

and  for  the  special  but  common  case  of  flow  without 
significant  energy  transfer  as  heat  or  work  this  equation 
further  simplifies  to  a  form  analogous  to  equation  41, 

Ai,  4-  Avi*/2g  4-  hi  =  u,  (44) 

Example  15:  A  gas  flows  under  steady  and  continuous 
conditions  from  a  pipe  line  to  a  tank  which  is  100  ft 


lower  than  the  pipe  line.  Velocity  in  the  connecting  line, 
ahead  of  the  pressure  reducing  valve,  is  50  fps  and  the 
enthalpy  at  the  same  point  is  80  Btu  per  lb.  The  tank 
initially  contains  10  lb  of  gas  having  an  enthalpy  of  30 
Btu  per  lb;  twenty  additional  pounds  of  gas  flow  into  the 
tank  from  the  line.  Determine  the  internal  energy  of  the 
resultant  mixture  of  gas  after  the  system  reaches  equilib¬ 
rium  (consider  the  tank  as  perfectly  insulated,  but  con¬ 
sider  equilibrium  as  depending  on  the  mixture  of  gases 
having  come  to  rest). 

Solution:  For  this  case  equation  42  simplifies  to  the 
form, 

w(Azi  4-  AviV2g  4-  hi)  =  (w  +  w,)  u,2  —  w.u.i 
and  by  substitution, 

20  ((100/778)  4-502/(778)  (64.4)  +  80]  = 

(20  4  10)u.2  -  (10)  (30)u.2  =63.4  Btu  per  lb 

Example  16:  A  perfect  gas  at  50  psia,  with  specific 
volume  of  5  cu  ft  per  lb,  has  an  internal  energy  at  60F 
which  is  greater  by  10  Btu  per  lb  than  its  internal  energy 
at  0  F.  One  pound  of  this  gas  flows  from  a  pipeline  to  an 
evacuated  receiver.  Neglecting  heat  transfer,  determine 
the  temperature  of  the  gas  after  it  has  come  to  rest  in 
the  receiver. 

Solution;  By  equation  41, 

hllne  U|lne  “t”  (AP|ii„>  ^^llne)  —  Ur«-,)Ter 
Ur«..iT.r  =  10  4  [  (50)  (144)  (5)  ]/778  =  56.3  Btu  |ier  lb 

But  for  a  perfect  gas  the  ratio  of  internal  energy  dif¬ 
ference  is  as  the  ratio  of  temjierature  difference;  therefore 

(t,  — 0)/(60  — 0)  =  t,/60  =  u,/u,  =  56.3/10.0 
giving 

=  337.8F 

Kinetic  and  Potential  Energy 

For  most  heat-power  applications  the  kinetic  and  po¬ 
tential  energy  of  the  entering  fluid  is  negligible  in  com¬ 
parison  with  its  flow  work,  hence  equations  40  and  41 
are  the  energy  equation  forms  which  find  widest  use  in 
practice.  In  looking  at  the  equations  for  flow  to  nonflow 
it  is  particularly  interesting  to  note  that  the  internal 
energy  in  the  receiver  is  fixed  independently  of  the  final 
receiver  pressure;  whether  receiver  pressure  is  brought 
up  to  the  line  value  or  reaches  a  flnal  value  far  below 
the  line  pressure  the  resultant  internal  energy  —  for  a 
given  weight  of  admitted  fluid  —  is  fixed  in  terms  of  the 
initial  value  of  the  internal  energy  of  fluid  originally  con¬ 
tained  within  the  receiver  and  of  the  energy  possessed  by 
or  associated  with,  the  entering  fluid. 

Two  of  the  more  important  applications  of  the  flow  to 
nonflow  relationships  are  in  Hirn’s  analysis  of  steam 
engines  and  the  analysis  of  dual-effect  refrigerant  com¬ 
pressors.  With  the  exception  of  these  two  applications  the 
flow  to  nonflow  condition  rarely  applies,  as  interest  in 
actual  equipments  almost  always  centers  on  evaluation 
of  performance  under  steady  flow  and  steady  load  condi¬ 
tions;  the  nonflow  relationships  are  important,  however, 
in  evaluating  transient  conditions  during  change  of  load, 
sudden  cessation  of  flow,  or  emergency  shutdown. 


no 
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PIPING 

AND  PLUMBINO 

Protection  of  Site  Utility  Lines 


New  buildings  that  are  now  neing  erected,  are  com* 
pleted  in  relatively  short  periods  of  time.  Careful 
planning,  improved  methods  of  construction  and  modem 
equipment  have  made  this  possible. 

In  fact,  the  construction  work  on  a  project  generally 

Long  Life  Necetsery 

proceeds  at  such  a  rapid  pace  that  it  is  not  unusual  to  see 
many  of  the  component  parts  of  a  building  progressing  at 
the  same  time.  Even  though  the  work  proceeds  at  this 
rate,  one  must  remember  that  the  project  is  intended  to 
endure  for  a  good  number  of  years. 

Therefore,  the  engineer  designing  the  plumbing  sys* 
terns  must  take  every  precaution  to  ensure  that  his  services 
and  equipment  are  properly  installed.  This  means,  that 
not  only  should  his  work  be  adequately  designed  and 
specified,  but  in  addition  the  components  should  be  care* 
fully  protected  during  the  installation. 

Utilities  for  the  Project 

Figure  1  illustrates  a  typical  arrangement  of  utilities 
for  a  project  containing  a  group  of  six  apartment  house 
buildings.  The  utilities,  consisting  of  sanitary,  storm  and 
water  lines  were  installed  between  the  buildings  and  they 
connect  with  existing  street  utilities.  Only  these  particular 
three  lines  have  been  shown  in  order  to  simplify  the  dis¬ 
cussion. 

The  proper  protection  of  the  site  or  project  utilities  is 
a  serious  problem,  since  often  the  utilities  are  installed  in 
the  early  stages  of  construction  in  order  to  provide  water 
and  drainage  facilities  required  by  the  construction  work. 
Although  the  piping  is  tested  and  inspected  after  it  is 
installed,  and  despite  the  fact  that  the  contractor  provides 
a  workmanship  guarantee  for  a  period  of  a  year  or  more 
after  installation,  leaks  can  still  develop.  After  the  backfill 
has  been  applied  to  the  pipe  trench,  it  is  often  impossible 
to  detect  leakage  caused  by  pipe  settlement,  due  to  heavy 
loads  passing  over  the  trench. 

It  may  take  several  years  to  discover  that  a  serious  leak 
is  existing,  but  such  a  leak  can  cause  buildings  to  settle 
and  crack  and  finished  grade  to  sag  or  wash  away.  In 
addition,  the  discharge  of  raw  sewage  into  the  ground 
can  create  a  menace  to  public  health.  While  good  design 
and  the  proper  selection  of  materials  will  assure  a  sound 
system,  however,  unless  the  piping  is  protected  after  in* 
stallation,  the  careful  consideration  given,  will  have  been 
wasted. 

Measure  of  Protection 

Assuming  that  fill  is  not  encountered  at  the  site  and  that 


the  piping  is  installed  in  trenches  which  have  been  exca* 
vated  in  natural  earth.  If  the  trench  bottom  is  accurately 
graded  for  the  slope  of  the  piping,  the  utilities  will  func* 
tion  properly.  Furthermore,  if  bell  holes  are  cut  in  the 
trench  bottom  for  the  hubs  of  the  piping  and  if  the  backfill 
is  carefully  handled,  the  utilities  may  be  considered  prop* 
erly  supported  and  well  installed. 


Project  site 


Fig.  I,  Typical  layout  of  site  utilities  and  location  of  bridges. 
Valves  arvj  other  equipment  are  rK>t  shown. 
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Figure  2,  indicates  a  typical  arrangement  of  the  under* 
ground  utilitiea  and  the  manner  in  which  they  are  sup¬ 
ported.  As  shown  in  this  illustration,  the  utilities  are 
installed  on  the  bottom  of  a  trench  which  has  been  care¬ 
fully  excavated  with  a  minimum  of  disturbance  to  the 
natural  earth,  thereby  assuring  a  good  firm  support  for 
the  piping.  The  storm  and  sanitary  lines  were  installed 
with  the  proper  slope  to  satisfy  the  elevations  of  the 
buildings  and  the  finished  grading.  Care  has  been  exer¬ 
cised  in  excavating  the  trench  to  provide  a  shelf  or  ledge 


Fig.  2.  Instollation  of  utility  lines  in  a  trench.  As  o  protective 

meosure,  trench  morkers  ore  used  to  show  trench  limits. 

of  natural  earth  for  the  support  of  the  water  line.  This 
priK'edure  lessens  the  possibility  of  pi|)e  settlement  with 
its  resulting  damage. 

Dangart  to  Undarground  Utilities 

If  the  wall  thickness  of  the  piping  shown  in  Fig.  2  has 
been  adaquately  specified  for  the  working  pressure,  size 
and  function  of  the  lines,  and  if  the  backfill  has  been 
carefully  handled,  the  lines  should  withstand  reasonable 
amounts  of  weight  or  pressure  exerted  on  the  grade,  di¬ 
rectly  over  the  piping. 

However,  at  a  site  similar  to  the  one  shown  in  Fig.  1, 
there  is  a  continual  movement  of  heavy  trucks,  delivering 
the  necessary  construction  material  for  the  buildings.  In 
addition,  cranes,  bulldozers  and  other  types  of  heavy 
equipment  are  also  being  moved  over  the  trenches  and 
present  a  serious  danger  to  the  utilities.  The  result  is  that 
the  piping  will  be  subjected  to  unusual  loads  and  strains 
for  which  it  has  not  been  designed.  This  can  crush  the 
pipe  or  cause  the  lines  to  settle  to  the  extent  that  leaks  will 
develop. 

Bridges  to  Span  Tranches 

To  avoid  this,  it  is  necessary  to  take  certain  steps  to 
protect  the  utilities.  One  such  precaution  is  to  provide 
bridges  that  span  the  width  of  the  trenches.  The  bridges 
are  located  at  points  over  the  trench,  best  suited  for  move¬ 
ment  of  l^avy  equipment  as  determined  by  the  needs  of 
the  various  contractors.  The  bridges  are  generally  built 
and  maintained  by  the  general  contractor.  A  typical  loca¬ 
tion  of  bridges  is  shown  in  Fig.  1.  Two  bridges  are  re¬ 
quired  and  have  been  so  located  to  provide  the  best  access 
to  either  side  of  the  trench.  A  third  bridge  was  not  consid- 
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ered  since  access  to  either  side  of  the  trench  is  available 
in  the  area  of  the  curved  arrow.  However,  Fig.  1  is  only  an 
example,  for  other  projects  may  require  different  and 
more  numerous  locations.  The  required  width  of  the 
bridge  is  dependent  upon  the  size  of  the  largest  piece  of 
equipment  to  be  moved.  This  is  usually  determined  by  the 
general  ccintractor. 

The  bridge  itself  may  consist  of  timber  planks  or  steel 
plates,  supported  on  a  framework  of  heavy  timber  and 
piling  at  either  aide  of  the  trench.  In  addition,  under¬ 
ground  supports  are  usually  extended  from  the  piles  to 
the  center  of  the  span. 

The  building  utilities  should  be  provided  with  similar 
bridging  protection  if  the  utilities  are  installed  early 
during  the  construction  stages.  Often  these  building 
utilities  are  not  installed  until  the  construction  U  well 
advanced. 

The  purpose  of  the  bridge  is  to  distribute  a  heavy  load 
passing  over  the  trench  away  to  the  framework  rather 
than  directly  over  the  piping.  The  material  used  for  the 
bridge  and  tlie  method  of  construction  is  the  responsibility 
of  the  general  contractor. 

It  is  the  responsibility  of  the  engineer  to  make  certain 
by  provisions  on  drawings  or  in  the  specifications,  that 
the  plumbing  contractor  will  know  this  protection  is  called 
for  so  that  he  can  bring  it  to  the  attention  of  the  general 
contractor. 

Trench  Markers 

In  addition  to  providing  bridges  over  the  pipe  trenches 
at  specihc  locations,  it  is  also  necessary  to  make  certain 
that  the  bridges  will  be  used  and  that  equipment  will  not 
be  moved  over  other  portions  of  the  trench. 

This  can  be  accomplished  by  setting  stakes  or  markers 
along  the  sides  of  the  trench,  denoting  the  location  of  the 
backfilled  trench.  The  stakes  will  allow  workmen  to  cross 
the  trench,  but  will  indicate  the  location  of  the  trench 
which  trucks  and  other  necessary  heavy  equipment  are  to 
avoid. 

Figure  2  illustrates  such  a  system  of  trench  markers. 
The  stakes  are  easily  set  and  can  be  removed  when  it  is 
certain  that  the  heavy  equipment  will  no  longer  be  moved 
over  the  trench.  The  trench  markers  will  also  discourage 
the  str>ckpiling  of  heavy  construction  materials  over  the 
pipe  trench. 

These  precautions  are  just  a  few  of  the  necessary  steps 
to  be  taken  for  the  protection  of  the  site  utilities.  If  the 
piping  systems  are  expected  to  last  for  a  good  number  of 
years,  then  they  should  at  least  be  installed  with  care  at 
the  start. 

It  is  fortunate  on  most  projects  that  both  the  plumbing 
contractor  and  the  general  contractor  give  this  problem 
adequate  consideration,  and  take  the  necessary  precaution 
to  protect  the  piping.  However,  this  is  not  always  the  case. 
Therefore,  any  consideration  the  engineer  can  give  this 
matter,  either  by  instructions  on  the  drawings  or  in  the 
specifications,  will  assure  the  necessary  protection  of  the 
installed  piping. 

The  next  article  for  this  department  will  consider  the 
problem  of  fixture  roughing  for  low  rent  housing  projects. 
It  will  present  a  typical  layout  of  kitchen  and  toilet  fix¬ 
tures  for  an  apartment  with  the  minimum  of  space  be¬ 
tween  fixtures. 
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EXTERNAL  STORAGE  HEATER  FOR  SUMMER  WINTER 
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TO  FLUSH  TANK  AND  HEATER 
lo  flush  out  tanks,  open  valves  A,  B,  and  C. 

To  flush  out  coil  of  heater,  close  valve  C,  open  valves  A  and  B. 
To  flush  out  shell  of  external  heater,  close  valve  E,  open  valve  D 
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Costs  Cut  by  Mechanical 
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Tall  stacks  to  provide  natural  draft  for  boilers  are  costly 
to  install  and  maintain.  A  discussion  of  mechanical  vs. 
natural  induced  draft,  plus  case  histories  of  plants  that 
replaced  natural  draft  with  mechanical  draft  inducers, 
show  that  it  is  possible  to  obtain  considerable  savings  in 
both  installation  and  boiler  plant  operating  costs. 

During  the  past  decade,  the  mechanical  draft  in¬ 
ducer  has  been  rapidly  supplanting  tall  stacks  in 
providing  draft  for  boilers.  This  transition  is  the  direct 
result  of  efforts  by  architects  and  engineers  to  keep  down 
capital  and  fuel  costs,  and  also  to  improve  architectural 
appearance. 

Advantages  derived  from  mechanical  induced  draft 


Fig.  I.  Mechanical  draft  inducer  which  replaces  an  elbow  in 
the  breeching. 


have  been  well  demonstrated  over  the  years.  There  are 
numerous  case  histories  which  indicate  that  such  equip¬ 
ment,  complete  with  controls,  may  be  purcha.sed  and  in¬ 
stalled  at  approximately  4t)  to  6()%  of  the  cost  of  a  high 
stack.  Furthermore,  attractive  fuel  savings  result  from 
having  the  exact  draft  always  available  to  satisfy  varying 
load  and  weather  conditions.  Natural  draft  is  most  un¬ 
dependable  and  subject  to  the  vagaries  of  wind  and 
weather. 

Natural  Draft  U  Not  Dependabla 

The  foremost  disadvantage  of  natural  draft,  provided 
by  a  chimney,  is  undependability.  When  a  service  man, 
for  example,  adjusts  a  burner,  he  obtains  the  maximum 


CO^  commensurate  with  the  draft  available  at  that  time. 
Uater  as  this  <lraft  varies,  so  ihn's  the  burner  efiiciency 
and  the  CO^. 

Chimney  draft  is  poor  when  the  stack  is  cool  and  good 
when  it  is  hot.  To  allow  fur  this  variation,  the  burner  is 
usually  adjusted  for  average  to  poor  draft  conditions. 
This  assures  adequate  air  to  prevent  smoking  on  cold 
starts  but  results  in  considerable  excess  air  when  the 
stack  is  heated.  The  average  CO^  rating  and  over-all  com¬ 
bustion  efficiency  is  consequently  very  poor.  The  draft 
at  any  time  is  subject  to  wide  variation  from  changing 
weather  conditions  and/or  down-drafts  caused  by  nearby 
hills  or  tall  buildings.  Thus,  the  serviceman  must  take 
these  variables  into  account  in  making  burner  adjust¬ 
ments. 

In  contrast  with  the  uncertainties  of  natural  draft,  a 
mechanical  draft  inducer  provides  positive  and  adequate 
draft  on  all  occasions,  and  it  eliminates  or  reduces  the 
smoke  resulting  from  insufficient  draft.  'I'lius,  burners 
may  be  adjusted  to  o|>erate  with  high  CO/s  where  in¬ 
duced  draft  is  employed,  resulting  in  reduced  fuel  con¬ 
sumption. 

High  Operating  Efficiency 

Indicative  of  the  high  ofieratihg  efficiency  made  pos¬ 
sible  by  mechanical  draft,  the  following  was  reported 
after  a  recent  boiler  installation  was  completed  for  an 
oil  company. 

The  original  heating  plant  was  e(|uip|>ed  with  one 
boiler  handling  the  entire  load  with  draft  provided  by  a 
stack  approximately  5()  ft  high.  A  test  showed  the  l>est 
operating  efficiency  of  this  boiler  to  Ik*  75%.  This  <k;- 
curred  on  high  fire.  On  low  fire  the  efficiency  reduced  to 
a  nominal  (lercentage.  Riant  facilities  were  expanded  and 
new  specifications  called  for  a  second  boiler  identical  to 


Fig.  2.  Another  view  of  unit  shown  in  Fig.  I.  For  servicing,  1 
remains  intact.  Entire  rotatir>g  assembly,  2,  con  be  withdrawn 
from  casing. 
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the  first,  with  additional  draft  to  he  furnished  by  an  in* 
ducer  serving  Ijoth  boilers.  Cases  from  the  inducer  were 
to  Im;  discharged  into  the  .5()  ft  stack.  When  the  draft 
inducer  was  placed  in  operation,  it  was  found  both 
burners  could  lie  o{>erated  at  full  rating  and  at  H5% 
efficiency  on  low  fire  and  375  deg  F  sta(;k  temperature, 
and  at  H3%  efficiency  on  high  fire  with  stack  temperature 
of  42.')  deg.  Thus,  in  addition  to  saving  the  cost  of  an 
extra  stack,  the  inducer  produced  very  attrar-tive  fuel 
economies  from  higher  operating  efficiencies. 

Draft  Inducer  Described 

'Phere  are  various  ty|)es  of  draft  inducers  available; 
F'ig.  1  illustrates  a  |>opular  design  which  replaces  an 
elbow  in  the  breet^hing.  This  breeching  need  never  l)e 
disturlied  for  inspection  or  servicing. 

How  this  is  accomplished  is  illustrated  in  F'ig.  2.  The 
inducer  casing.  Item  1,  remains  intact  as  connected  to  the 
breeching.  The  entire  rotating  assembly,  however.  Item  2, 
complete  with  motor,  drive,  l)earing  assembly,  fan  im* 
|M*ller,  and  supports  can  lie  withdrawn  from  the  casing 
on  inner  slide  rails  and  worked  on  at  the  mechanic’s 
convenience.  After  servicing,  the  unit  is  then  replaced  in 
the  casing  and  secured  hy  merely  fastening  eight  bolts. 

F'an  shaft  bearings  are  protec:tively  concealed  within 
an  insulated  housing  through  which  cooling  air  flows 
continuously.  These  l>earings  are  prelubricated  and  sealed, 
so  no  additional  lubrication  is  required  for  tbeir  normal 
life. 

Tbe  use  of  a  V-lcelt  drive  eliminates  the  need  for  field 
alignment  before  start-up.  The  shaft  and  liearings  are 
rigidly  mounted  at  the  factory  and  require  no  attention. 
The  motor  is  mounted  on  a  spring  base,  preset  at  the  fac¬ 
tory,  which  automatically  maintains  correct  l)elt  tension. 

This  induc^er  comes  complete  with  two  inlet  openings. 
A  barometric  damper,  if  specified,  may  be  mounted  on 
one  o|>ening,  otherwise'  a  cover  plate  is  supplied.  The 
side  panels  of  the  casing,  which  are  interchangeable,  may 
easily  Im*  changed  in  the  field  to  liM^ate  the  gas  inlet  on 
either  side,  top  or  bottom.  The  discharge  can  be  hori¬ 
zontal  or  vertical.  . 


Fig.  3.  Installation  ot  th«  Pepsi-Cola  Bottling  Co.,  Cleveland, 
Ohio. 


Fig.  4.  Mechanical  droft  serves  two  oil-fired  boilers  in  a  dairy. 


Capacity  May  Be  Varied 

The  capacity  of  the  unit  may  be  varied  in  accordance 
with  the  load  requirements.  This  is  accomplished  with 
a  variable  s|)eed  motor  and  a  manual  speed  controller. 
Thus,  to  either  increase  or  decrease  the  capacity,  the 
s|)eed  is  adjusted  by  merely  turning  the  handle  on  the 
sj)eed  controller.  Operating  at  the  lowest  speed  consistent 
with  adequate  gas  removal  results  in  lower  power  con¬ 
sumption  and  reduced  wear. 

Inducers  of  the  axial  flow  type  are  available  in  several 
sizes  from  units  serving  domestic  boilers  to  steam  gen¬ 
erators  producing  up  to  100,000  pounds  of  steam  per 
hour. 

Architectural  trends  toward  one-story  .structures  are 
rapidly  spelling  the  end  of  tall  stacks  for  boiler  draft. 
Aside  from  the  aesthetic  l)enefits  of  a  short  stack,  there 
is  a  considerable  saving  in  eliminating  the  maintenance 
of  tall  stacks.  B«)th  brick  and  steel  types  have  to  be  regu¬ 
larly  checked  for  cracks  or  excess  rusting,  and  pointed 
up  or  painted. 

Bottling  Plant  Shows  Savings 

Recently,  a  prominent  bottling  firm  found  its  steel  stack 
so  badly  corroded  due  to  rust  that  repairs  were  virtually 
impttssible.  This  company  took  estimates  on  an  identical 
replacement,  including  removal  of  the  original. 

The  plant  consisted  of  three  gas-fired  boilers,  all  dis¬ 
charging  into  a  common  breeching  leading  to  the  stack, 
which  measured  48  inches  in  diameter  by  60  ft  high. 

Alternate  estimates  were  also  taken  for  installing  three 
draft  inducers,  including  three  short  stub  stacks.  Man¬ 
agement  was  surprised  and  pleased  to  learn  that  an  over¬ 
all  saving  of  48%  could  be  effected  by  installing  mechan¬ 
ical  <lraft.  The  estimate  included  the  removal  of  the  exist¬ 
ing  stack  and  breeching;  installation  of  new  uptakes,  and 
short  stub  stacks  each  passing  through  holes  cut  in  the 
roof  of  pre-cast  concrete;  the  purchase  of  three  draft  in¬ 
ducers  and  work  incidental  to  their  operation  and  instal- 
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lation  together  with  draft  gages,  panel  board  fabricated 
and  wired;  the  purchase  and  installation  of  a  gravity  roof 
ventilator  over  the  old  stack  opening;  and  complete 
service  of  all  three  burners. 

Figure  3  shows  the  work  completed  and  the  old  tall 
stack  removed.  The  three  inducers  with  barometrics  suf¬ 
ficiently  increased  the  draft  to  {)ermit  the  gas  flow  to  be 
stepped  up  through  the  burners  by  60()  cu  ft  {)er  hour. 
Tests  showed  10%  COj  with  410  deg  flue  gas  tempera¬ 
ture.  Since  the  local  ordinances  {)ermitted  a  maximum  of 
9%  CO2,  the  CO2  level  was  reduced  accordingly. 

The  bottling  company  has  since  reported  that  the  vari¬ 
able  s|)eed  feature  of  the  draft  inducer  has  enabled  greater 
flexibility  in  steam  production  with  further  ec-onomy  re¬ 
sulting  from  reduced  power  consumption  during  periods 
of  low  load  o|)eration. 

Dairy  Cuts  Operating  Costs 

Another  example  indicative  of  the  relative  cost  l>e- 
tween  met^hanical  and  natural  draft  is  that  of  a  mid- 
western  dairy  installation.  Formerly  the  dairy  had  two 
oil-fired  Scotch  marine  boilers  discharging  through  in¬ 
dividual  steel  stacks  both  40  in.  diameter — one  45  ft  high 
and  the  other  55  ft  high.  The  taller  stack  was  blown  down 
during  a  high  wind  and  this  damaged  the  second  stack 
so  that  both  required  replacement.  The  portion  of  the 


stack  that  remained  proviiletl  enough  draft  for  operation 
at  part  load  only. 

Investigation  of  the  res|>e«'tive  costs  of  rebuilding  the 
original  stacks  or  installing  mechanical  draft  revealed 
that  the  cost  of  stacks  excee<led  that  «)f  mechanical  draft 
by  50%.  Five  |)er  cent  of  the  cost  for  me<'hanical  draft 
covered  the  removal  of  the  damaged  stacks. 

The  completetl  installation,  Fig.  4,  use.s  one  inducer  for 
two  boilers.  F^ch  of  the  breechings  is  tied  into  opposite 
inlets  on  the  draft  inducer  with  the  inducer  discharging 
vertically  through  a  short  stub  stack. 

The  uniform  draft  providecl  by  the  inducer  has  |M‘r- 
mitted  higher  o|)erating  efliciencies  with  a  reported  15% 
savings  daily  in  fuel  consumption.  F.xpressed  another 
way,  it  saved  20  gallons  of  oil  |)er  day  at  10  cents  |>er 
gallon;  greater  savings  were  efTe<-ted  during  the  winter. 
After  the  first  year  of  o()eration,  the  total  fuel  cost  was 
reduced  approximately  81,0<M). 

The  case  histories  show  that  ci»nsiderable  savings  can 
l)e  effe(;te<l  through  the  use  of  a  mt'chanical  draft  inducer 
both  in  installation  and  o|)erating  costs,  in  addition  to 
having  adequate  and  de|)endable  draft  always  available. 
The  development  and  perfection  of  nuH'hanical  draft  has 
b(^n  considered  one  of  the  outstanding  features  in  boiler 
plant  design  and  will  continue  to  supplant  tall  and  un¬ 
sightly  stacks  at  a  rapid  pace. 


Electronic  Brain  Speeds  Building  Studies 


A  man-sized  ehtctronic  “brain”  that  can  simulate  a 
h«)ase  anywhere  in  the  world  and  analyze  its  reactions  to 
any  kind  of  weather,  from  Arctic  cold  to  tropical  heat, 
was  unveiled  in  Minneapolis  recently.  I)evelo|)ed  by  re¬ 
search  scientists  of  Minneapolis-Honeywell  Regulator 
Company,  the  highly-coinplex  “brain”  is  expected  to 
shorten  by  as  much  as  five  years  the  time  now  required 
for  testing  home  heating  and  air  conditioning  equipment 
and  home  building  materials. 

The  unit  not  only  can  du|)licate  the  thermal  character¬ 
istics  of  a  house — complete  to  the  effecto  of  such  factors 
as  storm  windows  and  insulation,  but  it  can  surround  the 
house  with  any  type  of  weather  conditions  desired.  Fven 
more  phenomenally,  it  can  simulate  the  complete  life  span 
of  a  house  in  a  matter  of  minutes. 

“This  house  analog,  as  we  call  it,  should  provide  us  in 
a  relatively  short  time  with  knowledge  in  the  air  condi¬ 
tioning  field  comparable  to  what  has  been  gained  in  home 
heating  through  70  years  of  experience,”  explained  Dr. 
Finn  Larsen,  Honeywell  research  director. 

In  operation,  the  computer  is  fed  such  information 
about  a  house  as  areas  involved,  construction  details  such 
as  size  and  type  of  doors  and  windows,  ty[>e  of  outside 
material,  insulation  and  so  on.  From  all  of  this  informa¬ 
tion  it  can  duplicate  the  building’s  thermal  characteristics, 
and  determine  what  hapfiens  under  varying  conditions. 

The  device  is  primarily  concerned  with  measuring  heat 
losses  and  gains  as  they  vary  with  time. 

One  second  of  the  “brain’s”  time  is  equivalent  to  (A) 
days  of  actual  time,  which  means  it  has  a  time  factor  of 
approximately  5,(KK),(KH)  to  1.  Entirely  new  electronic 


developments  incorporated  in  the  device  enable  it,  in  test¬ 
ing  a  house,  for  example,  to  re|M‘at  the  same  weather  con¬ 
ditions  each  day  of  the  simulated  fieriod.  With  a  simulated 
f><)-day  |M*riod,  this  would  mean  re{>eating  the  same  daily 
weather  cycle  every  lA»()th  of  a  se«-ond  calculated  in  the 
“brain’s”  own  time. 

“In  other  words,”  Dr.  Larsen  explained,  “the  analog 
can,  in  effect,  make  weather  stand  still.  Previously,  we’ve 
had  to  wait  for  the  right  wt'ather  conditi«»ns  to  come  along 
— |)erhaps  months  or  even  years-  -and  even  then  the  de¬ 
sired  conditions  might  prevail  only  briefly.  Thus,  the 
opportunity  for  testing  equipment  and  houses  under  all 
weather  conditions  has  been  limited.” 

Dr.  Larsen  said  that  while  the  “brain”  could  l>e  tailorini 
to  analyze  such  unusual  structures  as  igl«»os  and  mud  huts, 
it  would  be  put  to  less  s|)ectacular  but  important  use  in 
developing  improved  heating  and  air  conditioning  con¬ 
trols.  It  will  also  |>e  utilized  to  learn  new  things  about 
home  construction  and  in  studying  the  effects  of  various 
climatic  factors  involved  in  human  comfort  as  well  as 
other  research  work. 

The  unit  whii  h  stands  five  feet  high,  and  is  two  feet  by 
one  and  one-half  feet  wide,  is  known  as  the  component 
type  of  analog.  Although  extremely  complex,  the  device  is 
very  flexible.  During  a  house  test,  storm  windows  can  be 
quickly  taken  off  or  put  back  on,  the  ty|>e  of  insulation 
or  other  building  material  can  l>e  changed,  a  switch  can 
be  made  from  one  kind  of  heating  or  air  coditioning  sys¬ 
tem  to  another,  and  so  on.  Existing  or  new  types  of  c(»n- 
trol  systems  can  also  Im?  simulated  and  changed  simply  by 
turning  knobs. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  IfSS 


117 


Temperature  Forecast  for  June 

Prepared  for  Air  Conditioning,  Hooting  and  Ventilating 
by  Long  Range  Weother  Consultants 


KEY  BY  REGIONS 

ABC 

MUCH  ABOVE  NORMAL  -f4*  or  more  or  more  f  3*  or  more 

ABOVE  NORMAL  +  2*  to  3*  +  2*  to  f  3*  1  *  to  +  2* 

NEAR  NORMAL  +  T  to  -  1  *  +  1  *  to  -  T  0* 

The  distribution  of  terafterature  departures  from  Largest  departures  from  normal,  as  much  as  f4®, 

normal  for  June  across  most  of  the  country  is  not  probably  will  occur  in  southern  sections  west  of  the 

expected  to  depart  radically  from  that  of  May,  except  for  Mississippi  particularly  in  an  area  extending  from  Texas 

a  moderate  warming  trend  in  the  far  west.  Temperatures  northeastward  into  Oklahoma  and  Arkansas.  Southern 

rather  close  to  normal,  as  an  average,  will  prevail  in  the  sections  in  general  from  the  Appalachians  westward  are 
far  northwest,  from  coastal  Washington  and  Oregon  east-  expected  to  be  rather  steadily  warm,  without  the  markedly 

ward  to  the  Divide,  and  generally  along  the  Atlantic  Sea-  cool  intervals  indicated  for  northeastern  and  north  cen- 

board  from  Florida  to  Maine  and  from  the  north  Atlantic  tral  sections.  Temperatures  will  average  moderately  above 

states  westward  across  the  (^rt'at  Lakes  to  Minnesota  and  normal  (+2°  to  +3°)  in  a  broad  l)elt  extending  from 

the  Dakotas.  California  eastward  to  the  Ohio  Valley,  from  Tennessee 

The  week  to  week  fluctuations  of  temperature,  however,  southward  to  the  (^ulf  coast,  and  in  the  section  of  the 

are  ex|>ected  to  continue  rather  large  in  both  the  northeast  northern  Plains  extending  from  the  Continental  Divide 

and  in  the  north  central  sections  of  the  country.  to  the  central  Dakotas. 
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Temperature  Forecast  for  Summer 


A  forecast  for  the  June,  July,  August  quarter,  1955 

Pr«por«d  by  Long  tongo  Woothor  Censultantt 


KEY  BY  REGIONS 

ABC 

MUCH  ABOVE  NORMAL  +3*  or  more  +3*  or  more  +2*  or  more 

ABOVE  NORMAL  +2*  -I-2*  +1* 

NEAR  NORMAL  +  1  •  to  -  1  *  +  1  *  to  -  1  *  O’ 


TO  a  considerable  extent  the  month  of  June  will  set 
the  temperature  pattern  for  the  average  of  the  sum¬ 
mer  season.  Generally  speaking  summer  temperatures  are 
forecast  to  average  quite  close  to  the  normal  across  the 
northern  third  of  the  nation,  and  southward  along  the 
Atlantic  Seaboard  to  the  Florida  peninsula.  However,  in 
north  central  and  northeastern  sections  summer  temfiera- 
tures  are  ex[>e(;ted  to  be  quite  variable,  with  quite  cool 
conditions  alternating  irregularly  with  rather  warm  con¬ 
ditions.  Along  most  of  the  northern  border  of  the  country 
the  teiiq>erature  probably  will  tend  to  average  slightly  lie- 
low  normal. 


Largest  temperature  departures,  (lersistently  rather 
warm  conditions  averaging  from  3*  to  5°  above  normal 
for  the  summer  season,  are  expet'ted  to  prevail  from  the 
central  Mississippi  Valley  and  southern  Plains  southward 
to  the  Gulf  Coast,  and  the  Kio  Grande,  with  above  normal 
temperatures  extending  westward  from  this  area  to  the 
California  Coast,  northward  through  Nebraska,  Iowa  and 
Illinois,  and  eastward  to  the  southern  Appalachians.  In 
most  of  this  warm  area  July  is  expected  to  lie  as  much  or 
somewhat  more  above  normal  than  June,  with  a  return 
to  more  nearly  normal  conditions  during  the  month  of 
August. 
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Centrifugal  Pump  Materials 

IGOR  J.  KARASSIK  and  ROY  CARTER 

Cantrifufal  Pump  DivUion,  Worthin9fon  Corp.,  Harriton,  N.  J, 


This  is  th«  final  articla  in  a  sarias  of  thirfaan  which  have 
prasanfad  the  physical  features  and  selection  criteria  for 
various  forms  of  centrifugal  pumps. 

CKNTRIFUGAL  pumps  can  l»e  manufactured  of  al¬ 
most  all  the  known  common  metals  or  metal  alloys 
as  well  as  of  |>orcelain,  glass  and  even  some  synthetics.  It 
is  im|H)SBilde  to  present  here  a  listing  of  all  the  liquids 
which  may  lie  encountered  in  centrifugal  pump  applica¬ 
tions  and  a  corresponding  tabulation  of  the  materials  com¬ 
monly  recommended  for  each  of  these  liquids.  Such  a 
listing  can  l>e  found  in  the  Standards  published  by  the 
Hydraulic  Institute,  as  well  as  in  the  catalogs  and  bulle¬ 
tins  of  pump  manufacturers.  We  shall  limit  ourselves  to 
presenting  general  considerations  used  in  the  selection  of 
materials  for  use  in  various  parts  of  a  centrifugal  pump. 

Some  of  the  fatrtors  which  enter  into  the  selection  of  the 
most  suitable  materials  are:  (a)  Corrosion  resistance, 
fb)  electrochemical  action,  (c)  abrasiveness  of  any  sus- 
|Nmded  solids,  (d)  pumping  temperature,  (e)  head  per 
stage  (as  it  affects  both  the  impeller  |)eripheral  velocity 
and  the  liquid  vebndties  in  the  waterways),  (f)  o{)erating 
pressure,  (g)  suitability  of  the  material  to  the  structural 
features  of  the  particular  pump  involved,  (h)  load  factor 
and  ex|>ected  duration  of  the  pumping  installation. 

Our  first  analysis  will  com^ern  itself  with  the  separate 
parts  which  c«)mpriBe  a  centrifugal  pump  and  with  the 
materials  most  commonly  used  for  each  of  these  parts 
shown  in  Fig.  1  and  2. 

Pump  Casings 

Ontrifugal  pump  casings  are  usually  made  of  cast  iron. 
However,  a  cast  iron  casing  of  a  given  design  will  be 
suitable  for  only  a  definite  pressure  limit.  If  higher  pres¬ 
sures  are  encountered  (either  through  operation  at  higher 
than  design  sfieeds  or  because  of  an  abnormally  high 
suction  pressure),  then  either  the  design  must  l>e  modified 
to  obtain  greater  strength  or  a  stronger  metal,  such  as  cast 
steel,  must  lie  substituted  for  the  cast  iron. 

Occasionally,  pumping  systems  are  subjected  to  water 
hammer  or  shock  pressures  far  in  excess  of  the  normal 
ofierating  pressures  and  a  stronger  metal  is  necessary. 

While  tlieoretically  it  is  possible  in  some  cases  to  use 
a  cast  iron  casing  under  high  pressure,  the  thickness  of 
metal  re(|uired  would  not  l>e  satisfactory  from  the  point 
of  view  of  foundry  practice.  In  some  cases,  substitution  of 
thinner  cast  steel  sections  for  heavy  cast  iron  casings  may 
conqiensate  the  higher  material  cost,  almost  to  the  point 
where  use  of  cast  steel  is  the  more  economical  solution. 
While  each  design  of  centrifugal  pump  has  its  own  pres¬ 
sure  and  tenqierature  limitations,  there  is  an  upper  limit 
where  practical  and  economic  reasons  dictate  the  use  of 
steel  regardless  of  pump  design.  Thus,  cast  iron  casings 
are  seldom  used  fur  pressures  over  KXK)  psi  and  tempera¬ 
tures  over  350  deg  F. 


Cast  iron  loses  tensile  strength  and  becomes  quite  brittle 
at  low  temperatures.  For  this  reason,  in  pumps  handling 
liquids  (such  as  brine)  at  very  low  temperatures  the 
pump  casing  is  generally  made  of  alloyed  cast  iron  or  cast 
steel. 

Bronze  is  frequently  used  for  pump  casings  when  the 
liquid  pumped  is  mildly  corrosive,  as  for  instance,  sea  or 
harbor  water.  Stainless  steel  casings  are  used  when  the 
pumped  liquid  is  corrosive.  Porcelain  or  glass  casings  are 
sometimes  used  for  very  special  applications. 

Impellers 

Bronze  im|)ellers  are  generally  preferred  when  handling 
average  waters  l>ecause  bronze  is  easier  to  cast  when  com¬ 
plicated  cored  sections  are  involved,  it  is  easier  to  ma¬ 
chine,  smoother  surfaces  can  be  obtained  and  finally,  be¬ 
cause  br«inze  does  not  rust.  However,  it  is  not  desirable  to 
use  bronze  impellers  with  cast  iron  casings  if  the  li(|uid 
handled  is  a  strong  electrolyte.  In  such  cases,  all  ferr«)us 
materials  should  be  used. 

When  heated,  bronze  expands  approximately  40%  more 
than  steel.  Since  pumps  are  assembled  at  normal  room 
tem|)erature,  the  original  radial  clearance  between  the  hub 
of  a  bronze  impeller  and  a  steel  shaft  will  increase  under 
o|)erating  conditions  if  the  pumping  temperature  is  above 
normal.  This  increased  clearance  can  act  to  loosen  the 
inq)eller  on  the  shaft  and  introduces  the  possibility  of 
leakage  and  erosion.  In  addition  it  must  be  rememl)ered 
that  the  im{)eller  assembly  must  be  held  axially  by  means 
of  shaft  nuts  or  shaft  sleeves  which  themselves  are  fixed 
on  the  shaft  by  means  of  external  nuts.  If  the  axial  as- 
M*mbly  is  made  tight  under  cold  conditions,  the  unequal 
expansion  of  the  impeller  hub  and  of  the  shaft  will  cause 
“crushing”  of  the  bronze  impeller  hub  and  may  even  set 


TARLE  1 

—MATERIALS 

USED  FOR  PUMP  PARTS 

Port 

Stondord  Fitted 
Pump 

All  Iron  Pump 

All  Bronze 
Pump 

Casing 

Cost  iron 

Cost  iron 

Bronze 

Suction  head 

Cast  iron 

Cost  iron 

Bronze 

Impeller 

Bronze 

Cost  iron 

Bronze 

Impeller  rir>g 

Bronze 

Cost  iron  or  steel  Bronze 

Cosir>g  ring 

Bronze 

Cost  iron 

Bronze 

Diffuser 

Cost  iron  or 
bronze 

Cost  iron 

Bronze 

Stage  piece 

Cost  iron  or 
bronze 

Cost  iron 

Bronze 

Shaft  (if  sleeve  Steel 
used) 

Steel 

Steel,  bronze 
or  Monel 

Shoft  (if  r>o 

Stoinless  steel 

Stainless  steel  or  Bronze  or 

sleeve  used) 

or  steel 

steel 

Monel 

Shaft  sleeve 

Bronze 

Steel  or  stainless  Bronze 
steel 

Glar>d 

Bronze 

Cost  iron 

Bronze 

NOTE:  Materials  for  bearing  housings,  bearings  and 
not  generally  affected  by  the  liquid  bandied. 

1  other  parts  arc 
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Fig.  1.  Section  of  a  double-suction  single-stoge  pump  with 
shoft  sleeves. 

up  severe  stresses  in  the  shaft  itself.  If  the  assembly  is 
made  so  as  to  he  tight  under  operating  temperature  con¬ 
ditions,  the  impeller  will  Ite  loose  at  low  temperatures  and 
there  is  no  possible  provision  to  hold  it  in  accurate  axial 
alignment  until  the  pump  becomes  heated. 

Finally,  if  there  are  changes  in  the  Ofierating  tempera¬ 
ture,  it  would  be  impossible  to  keep  the  assembly  tight  at 
all  temperatures  without  setting  up  excessive  stresst^s. 

These  possibilities  are  removed  when  materials  are 
chosen  such  that  the  expansion  of  the  shaft,  im[)eller8,  and 
sleeves  is  equal.  F'or  these  reasons,  bronze  is  generally  not 
used  fur  pump  fittings  whenever  the  temperature  of  the 
pumped  liquid  exceeds  25()  deg  F. 

Wearing  Rings  and  Shafts 

Wearing  rings  are  usually  made  of  bronze  for  the  same 
reason  as  the  impellers.  However,  cast  iron,  cast  steel, 
stainless  steel  or  monel  rings  are  sometimes  used,  regard¬ 
less  of  whether  the  impeller  itself  is  made  of  bronze  or  of 
another  metal.  Such  metals  are  used  when  hardness  or 
other  properties  unobtainable  with  bronze  are  required. 

In  pumps  where  shaft  sleeves  are  used,  shafts  are  gen¬ 
erally  made  of  open  hearth  steel.  When  high  stresses  are 
to  be  encountered,  preference  may  be  given  to  high  tensile 
strength  alloy  steels.  When  corrosive  li(|uids  are  handled, 
some  seepage  may  occur  either  through  the  pores  of  the 
inqieller  hub  or  through  the  joint  between  the  im|M‘ller 
and  the  sleeves  thus  requiring  the  use  of  a  non-corrosive 
metal  like  stainless  steel,  phosphor  bronze,  or  Monel  metal. 
The  shafts  of  pumps  which  are  made  without  shafts 
sleeves  are  generally  made  of  stainless  steel,  phosphor 
bronze,  or  Monel  metal  depending  upon  the  li(]uid  to  be 
handled. 

In  the  majority,  shaft  sleeves  are  made  of  bronze.  When 
bronze  sleeves  are  not  satisfactory  because  of  their  rela¬ 
tive  low  degree  of  resistance  to  abrasion,  stainless  steel  is 
used.  While  a  few  years  ago,  steel  sleeves  were  more 
prevalent  than  stainless  steel,  the  growing  popularity  and 
reduced  cost  of  the  stainless  alloys  has  caused  stainless 
steel  to  supersede  ordinary  steel  and,  in  some  services  such 
as  boiler  feed,  even  bronze  as  shaft  sleeve  material. 

A  shaft  sleeve  which  protects  a  shaft  in  a  stuffing  box 
must  be  made  of  a  material  that  can  be  given  a  smooth 
finish  so  it  will  operate  properly  in  conjunction  with  the 
[lacking.  Thus  cast  iron  is  rarely  used  for  shaft  sleeves. 


Glands  are  generally  made  of  bronze,  although  cast  iron 
or  steel  may  be  used  for  all-iron  fitted  punqis.  VI  here 
pumps  are  handling  inflammable  liquids,  iron  or  steel 
glands  are  bushed  with  bronze  to  avoid  possible  sparking. 

Pump  Fittings 

The  expression  pump  fittings  Is  used  rather  loosely  to 
mean  two  entirely  separate  things.  In  the  most  accepted 
sense,  it  refers  to  the  general  construction  features  of  the 
pump,  as  fur  example  “ball  liearing  fitted  pump,”  or  to 
the  combination  of  materials  used  in  the  pump,  as  in  “all¬ 
iron  fitted  pump.”  In  a  different  category  (such  as  when 
applied  in  the  expre.ssion  “underwriter  fittings”),  it  may 
refer  to  various  pieces  of  auxiliary  e(|ui|)ment,  such  as 
valves,  gages  or  even  tools. 

Standard  Fitted  Pump 

The  so-called  standard  fitted  centrifugal  [luinp  as  de¬ 
fined  by  the  Hydraulic  Institute  is  bronze  fitted.  It  has  a 
cast  iron  casing,  steel  shaft,  bronze  impeller  and  wearing 
rings  and  bronze  shaft  sleeves,  when  used.  Some  manu¬ 
facturers  rt'gularly  furnish  stainless  steel  shafts  on  pumps 
without  shaft  sleeves  as  standard  fitted  [lumps. 

Various  centrifugal  pump  manufacturers  have  de¬ 
veloped  s[iecific  material  selections  for  punqis  designed 
for  special  services.  When  a  puiiqi  is  so  cunstruiied  it  is 
generally  termed  as  a  “standard  punqi”  although  ref¬ 
erence  is  sometimes  erroneously  made  to  “standanl  fitted 
pump,”  even  though  the  materials  useil  may  not  corre¬ 
spond  to  the  Hydraulic  Institute  definition. 

When  all  parts  of  a  centrifugal  |ium|i  which  come  into 
ciintact  with  the  lic{uid  punqied  are  made  of  bronze,  the 
pump  is  considered  to  be  an  all-bronze  punqi. 

When  all  parts  of  a  centrifugal  pump  which  come  into 
contact  with  the  liquid  punqied  are  made  of  iron  or  of 
ferrous  metals,  the  pump  is  considered  to  lie  an  all-iron 
pump.  Materials  for  parts  in  standard,  iron,  and  bronze 
pumps  are  listed  in  Table  1. 

An  acid-resisting  pump  is  su<-h  that  all  parts  of  the 
[lump  in  direct  contact  with  the  liquid  punqied  are  con¬ 
structed  of  materials  which  will  offer  the  maximum  re¬ 
sistance  to  the  corrosive  action  of  the  liquid. 

Salt  Water  Pumps 

Centrifugal  pumps  handling  salt  or  sea  water  may  be 
built  with  standard  fittings,  that  is  cast  iron  casings  and 
bronze  trim,  in  all-iron,  iu  all-bronze  or  with  iron  casings 
and  stainless  steel  fittings,  de|iending  on  a  numlarr  of 
factors. 

Thousands  of  standard  fitted  pumps  are  in  use  handling 
sea  water,  but  occasionally  that  ty[ie  is  not  suitable,  most¬ 
ly  when  the  sea  water  is  contaminated  as  is  the  case  with 
harbor  waters.  F'ailures  are  usually  due  to  galvanic  action 
lietween  the  bronze  parts  and  the  cast  iron  casing  which 
accelerates  the  gra|ihitization  of  the  casing.  The  worst 
damage  occurs  in  the  high  velocity  areas.  Under  high 
suction  lift  conditions,  galvanic  action  is  accelerated  due 
to  the  release  of  oxygen  from  the  water. 

While  an  all-iron  pump  avoids  the  electrolytic  action 
between  bronze  parts  and  cast  iron  casings,  such  action 
may  occur  nevertheless.  A  certain  amount  of  iron  dissolu¬ 
tion  may  take  place,  leaving  graphitized  areas.  These  areas 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  IfSS 


121 


perform  a«  cathodes  to  the  untouched  anodic  parts  of 
cast  iron  and  the  resulting  galvanic  action  is  self* 
ai^celerated. 

To  avoid  the  graphitization  and  poor  resistance  to  cavi¬ 
tation  of  cast  iron  iin|N‘llers,  these  together  with  other 
small  pump  parts  may  lie  made  of  a  proper  stainless  steel. 

In  general,  an  all-hronze  pump  should  give  the  longest 
life  for  sea  water  conditions  and  instances  are  recorded  of 
all  bronze  pumps  lasting  over  20  years  handling  sea  or 
harlnir  water.  Some  harbor  waters  are  contaminated  hy 
chemicals  which  make  hroiizt*  unsuitable. 

The  pH  value  of  a  liquid  is  a  quantitative  representation 
of  the  relative  acidity  or  alkalinity  of  a  liquid.  A  solution 
having  a  pH  of  7.0  is  neutral,  pH  values  above  7.0  indi¬ 
cating  alkalinity  and  pH  valu(*s  l>elow  7.0  indicating 
acidity.  Since  the  pH  value  is  expressed  in  a  logarithmic 
scale,  it  must  he  rememitered  that  changes  in  pH  repre¬ 
sent  more  than  a  direct  linear  change.  For  instance,  a 
solution  having  a  pH  of  .5.0  is  ten  times  as  acid  as  one 
having  a  pH  of  6.0. 

The  pH  of  a  given  solution  varies  somewhat  with  tern- 
|ierature  changcm,  decreasing  rather  rapidly  up  to  .300  deg 
and  remaining  fairly  constant  above  that.  For  instance,  a 
solution  with  a  pH  of  H..')  at  70  deg  will  have  a  pH  of 
about  7.0  at  .300  deg  and  6.8  at  .StM)  deg. 

While  pH  is  not  the  only  factor  influencing  the  selec¬ 
tion  of  materials  of  pump  parts,  it  may  be  stated  that 
standard  bronze  fitted  pum|)s  should  not  l>e  used  for  pH 
lielow  6.(K)  or  above  8..5  at  the  pumping  tem|>erature. 
Below  6.(X),  the  ail-bronze  pumps  or  stainless  steel  fitted 
pum(>s  should  be  used,  while  above  K..3,  the  pumps  should 
be  all-iron  or  stainless  steel  fitted.  For  very  acid  or  very 
alkaline  solutions,  stainless  steel  alloys  only  shoud  be 
used. 

Galvanic  Corroxion 

When  two  dissimilar  metals  are  used  in  close  proximity, 
in  a  pump  handling  a  liquid  which  is  an  electrolyte,  se¬ 
vere  corrosion  may  (xxur  due  to  the  galvanic  cell  action 
Itetween  the  two  metals. 

Galvanic  corrosion  is  a  corrosion  of  a  metal  which 
occurs  when  the  nuHal  is  electrically  connected  to  a  dis¬ 
similar  metal  in  corrosive  conditions.  'I'he  combination  of 
the  two  metals  connected  with  each  other  and  immersed 


Fig.  2.  Saction  of  a  tingla-suction,  single-stage  pump  without 
shaft  sleeves. 


TAIL!  2 — GALVANIC  SERIES  OF  METALS  COMMONLY  USED 
IN  CENTRIFUGAL  FUMP  CONSTRUCTION. 

Corroded  End  (Artodic) 

ZirK 

Iron 

Low  Chromium  Iron  or  Steel  (Active  State) 

Low  Chromium  Nickel  Iron  or  Steel  (Active  State) 

Tin 

Lead 

Brasses 

Bronzes 

Copper 

Nickel-Copper  Alloys 

Low  Chromium  Iron  or  Steel  (Possive  State) 

Low  Chromium  Nickel  Iron  or  Steel  (Passive  State) 
Monel 

Protected  End  (Cothodic) 


in  an  electrolytic  solution  is  the  simplest  form  of  an  elec¬ 
tric  battery  cell.  The  electro-chemical  reaction  set  up 
under  those  conditions  causes  electric  current  to  flow  from 
otie  metal  to  the  other,  and  one  of  the  metals  goes  into 
solution  in  the  liquid  pumped.  'Fhe  protected  metal  is  the 
cathode  and  the  corroded  end  is  the  anode  of  the  two- 
metal  cell. 

If  metals  are  arranged  in  the  order  of  their  polarity 
toward  one  another  in  galvanic  action,  the  resulting  tabu¬ 
lation  is  termed  a  galvanic  series. 

'I'he  galvanic  series  presented  in  Table  2  gives  an  ap¬ 
proximate  idea  of  the  interrelation  of  metals  most  com¬ 
monly  used  in  centrifugal  pump  construction.  It  does  not 
include  the  various  high  chromium  or  chromium  nickel 
stainless  steels  used  for  pump  parts  as  the  position  of  these 
alloys  in  the  series  cannot  be  definitely  fixed  and  has 
been  known  to  change  depending  on  the  exact  nature  of 
the  electrolyte.  'They  will  occupy  a  position  in  the  iron 
and  low  chrome  iron  group  and  the  galvanic  action  be¬ 
tween  these  materials  is  almost  negligible. 

The  relative  position  of  the  metals  listed  in  each  group 
is  subject  to  some  changes.  However,  changes  between 
adjoining  groups  of  metals  are  unusual. 

Effect  of  Structural  Features 

While  in  many  cases,  the  choice  of  materials  can  be 
made  mainly  from  the  point  of  view  of  corrosion  and 
abrasion  resistance,  the  structural  features  of  a  given 
pump  part  may  play  a  definite  role  in  the  final  material 
selection.  Some  parts,  for  instance,  may  recjuire  extremely 
thin  wall  sections  and  a  material  such  as  cast  iron  would 
prove  to  be  unsuitable  for  these  parts,  even  though  it  may 
l)c  suitable  from  the  point  of  view  of  corrosion.  Other 
parts,  such  as  shaft  sleeves,  require  a  high  degree  of  polish 
and  only  materials  which  are  capable  of  receiving  such 
finish  can  be  used  for  these  |)arts. 

W'herever  the  structural  design  features  require  the  use 
of  pressed-on  or  shrunk-on  parts,  the  material  used  for 
these  parts  must  be  suitable  for  this  method  of  mounting. 
For  instance  when  pump  impellers  have  to  be  shrunk  on 
the  shaft,  bronze  cannot  be  used  and  the  selection  is  re¬ 
stricted  to  cast  steel  or  stainless  steel. 

One  of  the  important  factors  in  the  strength  of  metal 
castings  is  the  relative  uniformity  of  cross-sections  of 
various  portions  of  the  casting.  The  more  uniform  these 
cross-sections,  the  stronger  will  be  the  casting  and  the  less 
will  be  the  possibility  of  internal  cracks,  inclusions,  etc. 
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Effect  of  Load 

It  is  obvious  that  the  selection  of  metals  which  would 
give  the  longest  possible  life  for  a  temporary  installation 
would  be  very  uneconomical.  Thus,  frequently  a  standard 
fitted  pump  is  applied  on  a  service  where  corrosion  or 
erosion  will  wear  the  pump  out  in  relatively  short  time, 
since  the  need  of  the  pump  is  shorter  than  its  life  on  the 
service.  The  same  reasoning  applies  to  installations  where 
the  pump  is  operated  an  extremely  small  percentage  of  the 
time,  as  long  as  contact  with  the  liquid  pumped  during 
the  idle  periods  does  not  continue  the  disintegration 
process  or  as  long  as  the  pump  can  be  drained  and  flushed 
out. 

In  other  words,  plain  common  sense  dictates  that  the 
choice  of  materials  l)e  based  on  considerations  of  opti¬ 
mum  economic  life,  that  is  on  the  selection  of  such  a 
combination  that  the  initial  cost  plus  the  cost  of  )>ossihle 


replacement  parts  yields  the  lowest  overall  total  invest¬ 
ment  during  the  expected  life  of  the  etjuipinent.  Thus  in 
many  instances,  the  choice  of  materials  will  be  neither 
the  cheapest  nor  the  most  ex|)en8ive  which  may  be  avail* 
able. 

On  the  other  hand,  where  outstanding  reliability  is  de¬ 
sired,  the  best  materials  are  none  too  good,  even  if  a  pump 
is  to  oj)erate  hut  once  in  ten  years,  llie  l>est  example  of 
this  statement  is  that  of  the  punqw  used  in  the  I!.  S.  Navy. 
While  o|)eration  of  the  centrifugal  pumps  on  hoard  ship 
is  relatively  infre<juent  in  peacetime  and  not  all  the  e«piip- 
inent  installed  is  o|K*rate<l  constantly  even  in  war  time,  the 
most  rigid  8pecificati*»n8  as  regards  materials  are  enforced 
by  the  Navy  since  failure  of  any  part  of  the  e<juipment 
may  prove  disastr«>us.  The  same  considerations  apply  to 
pumps  used  on  fire  service,  where  de|»endahility  is  of 
paramount  imp4»rtance. 


Globe  Chemical  Among  First  to  Use 
Plastic  Piping  For  All  Acids 

(A  Product  Application) 


The  Glol)e  (Chemical  Company,  Cincinnati,  is  among 
the  first  large  scale  handlers  of  highly  corrosive  li(|uids 
to  switch  from  metal  to  plastic  piping  for  all  services. 
Clohe’s  plastic  is  p<»ly vinyl  chloride  (I’VC),  which  was 
selected  after  laboratory  and  field  tests  indicated  that  it 
was  the  most  suitable  material.  The  tests  also  established 
that  the  use  of  PVC  would  drastically  redui'e  the  com¬ 
pany’s  heavy  piping  maintenance  costs.  Clohe  is  a  major 
distrihut<tr  of  acids,  solvents  and  chemical  compounds. 
Tank  farms  and  loading  facilities  are  located  in  Cincin¬ 
nati,  Dayton  and  Louisville  The  new  piping  conveys 
mainly  77-%'/  sulfuric  acid,  61.4'/,  nitric  acid,  .37- 
.'ilL.S'/  muriatic  acid,  7.'>-K.5'/f  phosphoric  acid  and 
W-l/o'/f  glacial  acetic  acid.  Tem|)eratures  are  atmospheric 
and  pressures  do  not  exceed  100  psi.  The  piping  ranges 
from  1  *4-inch  through  2-inch  and  was  fabricated  with 
unplasticixed  injection  molded  screwed  fittings  produced 
by  Tube  Turns  Plastics,  Inc.,  Louisville,  Ky. 

The  company  formerly  employed  carbon  steel,  wrought 
iron,  Ty|>e  304  and  Type  316  stainless  steel,  aluminum 
and  lined  piping,  which  was  also  screwed.  Failures  im> 
curred  at  3  to  12  month  intervals.  The  failures  necessi¬ 
tated  replacement  of  part  or  all  of  the  piping,  often 
created  formidable  hazards  and  interfered  with  s<hed- 
uled  operations.  l.eakage  proved  costly.  Scale  reduced 
1.  D  dimensions  as  it  accumulated,  and  created  pressure 
losses.  Year  after  year,  piping  maintenance  continued  to 
represent  a  sultstantial  |>ercentage  of  overhead.  In  addi¬ 
tion,  there  had  to  he  a  {lerpetually  large  inventory  of  pipe 
and  fittings  in  a  variety  of  metals  and  alloys  so  that  piping 
failures  could  1)C  promptly  remedied, 

(ilobe  began  using  PVC  piping  last  Septemljer  and  the 
change-over  is  about  7.‘>'/  completed. 

K,  C.  Crote,  Globe’s  treasurer,  and  J.  S.  O’Hair,  who 
has  charge  of  laboratory  and  operational  activities,  re¬ 
cently  listed  these  marked  advantages  brought  about  by 
the  adoption  of  PVC: 

(1)  The  cmt  of  PVC  piping  and  screwed  fittings  is 


much  less  than  comparable  pi|)e  and  fittings  of  the  metals 
and  alloys  previously  used. 

(2 1  There  have  been  no  failures  and  the  piping  shows 
no  signs  of  deterioration.  Thus  the  expense  of  replacing 
pipe  at  short  intervals,  formerly  unavoidable,  has  been 
eliminated 

(.31  Since  PV('  will  satisfactorily  carry  all  of  Clohe’s 
acids  in  ail  the  concentrations  the  company  empl<»ys,  a 
large  inventory  of  piping  is  no  longer  required.  And  the 
considerable  area  otu’e  needed  for  pijie  st«»rage  is  re¬ 
leased  for  <»ther  pur|)oses. 

(4l  The  waste  of  products  that  (srurred  when  metal 
and  alloy  piping  faile<l  has  been  stopped. 

1.3)  Hazards  of  leakage  caused  hy  corrosion  have  Is-en 
eliminated. 

I6l  With  piping  failures  a  thing  of  the  past,  there  are 
no  unschedule<l  shutdowns. 

(7)  PV(]  piping  is  easier  t<»  install  and  disassemble, 
light  in  weight,  unafTer-ted  hy  weather,  non-aging  and  has 
excellent  electrical  and  insulating  pr«*perties. 

lit)  PVC  piping  re<]uires  no  paint,  and  its  external 
surface  is  as  resistant  to  corrosion  as  its  internal  surface. 
The  former  is  particularly  important,  since  more  than 
.30'/  of  Clol)e’8  piping  is  on  the  outside  and  much  of  it 
is  subjected  to  acid  fumes. 

(9|  SifU’e  sr-ale  is  no  longer  present,  (/lobe’s  reagent 
and  technical  grades  of  acids  are  completely  pr«)te4'ted 
against  discoloration  and  contamination.  F'ormerly,  metal 
and  alloy  lines  hd  to  he  carefully  (lushed  out  before  start 
up  time  in  order  to  assure  high  purity  products. 

( 10 (  The  PVC  fittings  employed —  made  by  the  Hendry 
priM-ess  for  injection  molding — are  apprecriahly  stronger 
thasi  PV(!^  fittings  made  hy  conventional  compression 
molding  pr<M;esses,  on  a  strength  to  weight  basis. 

Tulre  Turns  Plastics,  Inc,  the  only  manufacturer  of 
injection  molded  PV(J  fittings  for  commercial  applica- 
ti«>ns,  is  owned  jointly  hy  the  National  Cylinder  (/as  Com¬ 
pany,  (Chicago,  and  Jackson  &  Church  Company,  .Saginaw. 
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Cord  Sot  for  Room  Coolers 


Um  convenient  prepeid  postcerd  on  page  140  for 
securing  edditionel  information  on  items  described  in 
this  depertment. 

Heaters  Fit  Cooling  Ducts 

Oil'firwl  Hurt  hraters,  in  five  (apacities  are  made  by 
Delta  Heating  Corp,,  Trenton,  N.  J.,  for  installation  in  air* 
cooled  ducU.  Available 

for  UM>  with  a  remote  . 

o|)erated  air-cooling  unit.  Hlk 

the  heaters  have 
and  outlet  sides  that  are 
flanged  for  attachment 
to  the  air  carrying  ducts.  H 

Their  oil  burner  is  inter- 
changeable  to  either  Ry 

right  or  and  the 

can  i>e  at- 
tac;hed  to  either  side  of 
the  heater. 

The  largest  <»f  the  five  sizes,  the  Model  L’H  1)220,  has  an 
output  of  2(K),0(M)  Htu  |>er  hr,  an  output  e(|uivalent  to  900 
sq  ft  of  steam.  The  smallest  size  heater  has  an  output  of 
112,0(N)  Htu  |)er  hr,  or  approximately  4<f>0  aq  ft  of  steam 
radiation.  Various  outlet  air  tenqM'ratures  are  available 
from  the  heaters  to  fit  different  buildings’  needs.  Short 
stacks  and  flue  pijies  will  not  affect  the  efficiency  of  the 
heaters  iiiasmm  h  as  they  are  designed  to  operate  with 
drafts  as  low  as  .01  inches  of  water. 

Literature  and  selection  charts  are  available  from  the 
manufacturer. 

Mora  information?  Circle  Item  I  on  postcard,  page  140. 


A  flexible  cord  set  for  room  air  conditioners  has  l>een 
developed  by  Accessory 
f^]uipment  Dept.,  (General 
Electric  Co.,  Bridgeport, 

Conn. 

Made  of  thermoplastic 
insulating  material,  the 
cord  set  is  similar  in  ap- 
(learanc^  to  the  rip-cord 

type  but  differs  in  that  the  . 

green  grounding  conduc- 

tor  is  nested  between  the  i 

other  two  conductors.  * 

When  the  cord  is  rip|)ed,  the  green  conductor  becomes 
exposed.  The  set  is  also  available  in  a  two-conductor  model 
for  non-grounding  applications. 

Approved  by  Underwriters’  Laboratories,  the  cord  set  is 
available  in  14  and  16  AWG-sizes  for  room  air  condition¬ 
ers.  A  plug  has  also  been  designed  es{)ecialiy  for  the  set. 
More  information?  Circle  Item  3  on  postcard,  page  140. 


Flush  Cote  For  Switches 

A  flush-type  switch  ca/wf  (NEMA  Type  IB)  is  available 
from  Tork  Clock  Co.,  Mt.  Vernon,  N.  Y.,  for  use  in 
finished  installations  where  all  enclosures  and  wiring  are 
to  be  concealed  behind  the  wail.  The  cases  can  be  installed 
near  or  in  show  windows,  for  example,  so  that  control 
e<]uipment  is  always  accessible  for  inspection. 

Switches  for  the  control  of  heating,  air  conditioning, 
or  lighting  in  department  and  retail  stores,  office  build¬ 
ings,  apartment  houses,  or  institutions  can  be  housed  in 
the  cases, 

Mora  information?  Circle  Item  4  on  postcard,  page  140. 


Motor  Fromos  Are  Re-Roted 

(ieneral-purpose,  ball  bearing,  polyphase  motors,  in  re¬ 
rated  NEMA  frame  sizes  182  through  326,  are  an¬ 
nounced  by  Wagner 
Ele<;tric  Corp.,  St. 

Louis,  Mo.  Designated  . 

type  DP,  the  motors 

frames  are 
for  , 

motor  a  No.  215 
frame  is  illustrated  in 
the  photograph.) 

To  protect  the  motors  fnun  mi»isture,  ventilating  air 
intakes  are  ba'ated  at  the  b*»llom  of  the  endplates  and  air 
outlets  are  positioned  at  the  base  «)f  the  frames  on  each 
side.  Baflle  plates  direct  air  into  the  blowers  and  through 
the  motor  to  provide  extra  protection  for  the  stator  wind¬ 
ings. 

Provided  with  means  for  relubricating  the  Iwarings 
when  necessary,  the  motors  will  be  available  in  1  to  30- 
hp  ratings.  3  phase,  60  cycles,  1750  rpm.  Bulletin  MU-202 
describes  their  construction  features  in  detail. 

More  information?  Circle  Item  2  on  postcard,  page  140. 


Cabinet-Typo  Unit  Heaters 

Cabinet-tyjje  unit  heaters  have  l>een  designed  by  C.  A, 

Dunham  Co.,  (Chicago,  _ 

111.,  manufacturer  of  _ 

UMI 

equipment.  The  heaters 
have  the  heating  capac- 

ity  of  a  unit  heater  ^ 

the  appearance  of  a  con* 
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All-Metal  Indicating  Extension 

A  non-magnet ic  metal  extension  tul)e  replaces  the  cus¬ 
tomary  glass  tube  in  the  Mag/Na/Vue 
which  has  been  developed  by  Brooks 
Rotameter  Co.,  Lansdale,  Fa.,  mainly  for 
use  with  the  Ar/Met  Armored  Rota¬ 
meters.  The  unit  is  designed  for  use  at 
pressures  to  1200  psi  at  200  deg.  F,  or 
for  metering  opaque  fluids. 

Riding  inside  the  extension  is  a  float 
with  a  permanent  magnet  imbedded  in 
the  float  head.  Outside  the  extension,  a 
light-weight  indicating  sleeve  moves  in 
response  to  any  change  in  float  position. 

The  magnet  in  the  float  head  holds  the 
sleeve  to  the  float  position.  Since  there 
are  only  two  fine  edge  contact  points  and 
the  extension  tube  is  satin-chrome  fin¬ 
ished,  virtually  no  friction  exists. 

The  extension  is  sealed  in  place  by  a  tubing  connector 
integrally  machined  as  a  part  of  each  end  fitting.  No  fi¬ 
rings  or  rubber  packings  are  required. 

More  information?  Circle  Item  6  on  postcard,  page  140. 

Convectors  Are  Custom-Mode 

A  custom-made  convector  system  for  steam  and  hot 
water  heating  has  l)een  developed  by  Warren  Webster  & 
Co.,  Camden,  N.  J.  Called  Custom  Webster  Walvector,  the 
system  has  been  designed  so  that  it  would  l)ecome  an  in¬ 
tegral  part  of  the  building  in  order  to  reduce  its  cost. 
Eight  basic  tyjies  of  the 
convector  are  available. 

Its  heating  element  is 
standard  copper  tubing 
with  aluminum  fins,  in  3 
or  4-in.  sizes.  Enclosures 
are  custom-made  for  the 
convector  to  required 
dimensions,  of  No.  16 
gage  steel  with  internal 
support  braces.  They  are  available  for  wall  mounting  or 
with  an  integral  sill;  with  either  a  front  «>utlet  or  top  out¬ 
let;  and  for  a  single  or  double  row  heating  element.  For 
wall-to-wall  application,  separate  enclosure  units  are 
joined  by  an  internal  support  made  of  12-gage  steel.  This 
provides  both  the  support  and  the  junction  of  the  en¬ 
closures.  Intermediate  braces  are  used  to  increase  rigidity. 

The  enclosure’s  front  and  top  are  in  one  piece,  with 
grille  arrangements  that  permit  the  placing  of  furniture 
against  the  em  losure  without  interfering  with  the  flow  of 
heated  air.  W  all-hung  enclosures  utilize  a  wall  supp<irt 
strip  with  a  sponge  rubber  gasket  for  sealing  the  space 
between  the  enclosure  and  the  wall  to  prevent  dirt  streak- 
age.  Top  outlet  units  are  used  under  windows  or  where 
wall  streaking  cannot  occur. 

Where  required,  each  section  can  be  provided  with  a 
factory-assembled  knob-operated  damper  of  the  modulat¬ 
ing  type,  which  can  be  set  in  any  position  from  closed  to 
fully  open. 

More  information?  Circle  Item  7  on  postcard,  page  140. 
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Flot-Seot  Throttling  Valve 

A  bronze  globe  valve,  No.  LQ(>()0,  for  throttling  service 
is  introduced  by  The  Lunkenheimer  Co.,  Cincinnati,  Ohio. 
The  company  announces  the  valve  after  a  4-year  test  pro¬ 
gram  during  whu^  the  valve  was 
installed  in  problem  installations  of 
various  companies. 

Two  design  features  distinguish 
the  valve  from  the  company’s  pre¬ 
vious  models.  One  is  the  seating 
metal,  which  is  patented  by  the  com¬ 
pany  under  the  name  of  Rrinalloy. 

A  uniformly  hardened  alloy,  the 
seating  metal  resists  wear  and  cor¬ 
rosion  to  a  greater  extent  than  5(M) 

Brinell  stainless  steel  or  case- 
hardened  stainless  steel  exceeding  KXH)  Brinell. 

1  he  other  feature  of  the  valve  is  its  flat-seat  design.  The 
fiat  seat  can  be  used  for  the  throttling  valve  because  the 
seating  metal  reduces  the  wear  due  t<»  wire-drawing  effri  ts. 

The  valve  is  equipjK*d  with  the  c«»mpany’s  stem,  hand- 
wheel,  and  body  and  bonnet  bronzes. 

More  information?  Circle  Item  8  on  postcard,  page  140. 

Filter  Pock  It  Stamped 

An  aluminum  air  filter  medium  that  has  its  air  ojien- 
ings  stanqied  to  a  predetermined  tolerance  is  made  by 
The  (ieorge  Evans  Corp.,  Moline,  III. 

f-ach  filter  of  4he  same  size  has  the  same  number  of 
ofienings;  for  examplt*  76,0t>0  in  a  20  x  20  x  2-in.  filter. 

This  control  .of  size,  sha|)e,  and  position  of  the  air 
scoop  opening  makes  it  p<»8sible  to  have  larger  o|>enings 
on  the  inlet  side  progressing  to  smaller  openings  on  the 
outlet  side  of  filter  medium. 

More  information?  Circle  Item  9  on  postcard,  page  140. 
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Combination  Tester 

A  combination  tester  for  checking  thermocouple  output 
and  temperature  is  of¬ 
fered  by  R«>bertshaw-Ful- 
ton  Controls  Co.,  Young- 

wo<id,  Fa.  --f 

Named  Model  No.  32-  f..  * 

JF-4-MV,  the  tester  is  de- 
signed  for  checking  the 
milli-voltuge 

single  or  multiple  thermo- 
c«niple.s  in  both  open  and 

closed  circuits  with  ranges  .a^******^*^^ 

from  0-50  or  O-lOtK)  mv. 

It  will  also  check  tenqH-ratures,  within  the  range  from 
room  up  to  6.50  deg  F,  of  water  h«*ulers,  ovens,  dryers, 
heat  treating  installations,  and  other  commercial  and 
home  appliances.  'I'he  instrument  automatically  com|>en- 
sates  for  changes  in  ambient  tenqierature. 

The  binding  posts  on  the  itistrument  are  color-coded  to 
prevent  errors  in  connecting  lead  wires.  Its  packed  weight 
is  approximately  3  lb  3  oz. 

Mora  information?  Circia  Item  10  on  postcard,  paga  140. 
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Pneumatic  Switches 

Pneumatic  switches  designed  for  the  remote  control  of 
diaphragm  valves  or  dam|>er  motors  are  available  from 
The  Powers  Regulator  Co.,  Skokie,  III.  The  switches  are 
suitable  for  either  surface 
or  flush  mounting,  with 
in.  NPT  connections  for 
supply  pressures  to  approx¬ 
imately  25  psi. 

A  gradual  switch  (illus¬ 
trated)  made  by  the  com¬ 
pany  is  actually  a  reducing 
valve;  clockwise  movement 
of  the  |K)inter  from  0  to  10, 
on  the  dial,  gradually  in¬ 
creases  delivery  pressure  to  15  psi.  Positive-acting  divert¬ 
ing  switches  are  built  with  2,  3,  or  4  ports,  and  with  a 
variety  of  standard  engraved  dials. 

Additional  information  on  the  switches  is  contained  in 
Bulletin  357,  published  by  the  company. 

Mora  information?  Circia  Itam  1 1  on  postcard,  page  140. 


Air  Conditioners  Mode  Lower 

F'loor-type  commercial  package  air  conditioning  units, 
featuring  lower  overall  height,  are  available  from  Ameri¬ 
can  Blower  Corp.,  Detroit,  Mich.  The  self-contained  air 
conditioners  are  available  in  3,  5,  T’/o,  10,  and  15-ton 
sizes  for  installation  in 
restaurants,  banks,  schools, 
hotels,  hospitals,  public 
buildings,  and  institutions. 

With  dist^harge  plenums, 
the  units  are  approximately 
H  in.  shorter  in  height  than 
conventional  units  having 
comparable  capacities.  Re¬ 
duced  height  is  made  pos¬ 
sible  through  the  use  of  two 
cold  flow  dilTus<‘r  grille  sec¬ 
tions  containing  curved  blades  which  direct  the  cold  air 
up  and  away  from  the  cmiditioner.  Kven  though  the 
diffuser  grille  height  is  less  than  (>  ft,  the  curvature  of  the 
blades  eliminates  objectionable  direct  cold  air  flow  at 
head  height.  In  addition,  the  blades  impart  a  turbulent, 
swirling  motion  to  the  cooled  air  as  it  leaves  the  condi¬ 
tioner  in  order  to  s|ieed  the  diffusion  of  air  to  the  con¬ 
ditioned  area. 

The  low  height  |)ermits  the  3  and  5-ton  sizes  to  1m* 
shipped  assembled  in  one  piece  and  ready  for  installation. 

The  air  conditioners  have  a  water-cooled  condenser  and 
a  heavy  layer  of  fiberglas  insulation.  The  insulation  als«i 
functions  as  a  sound  deadening  medium. 

Finished  in  leathertex  tan,  the  units  blend  with  colors 
and  interior  decorating  patterns;  their  surface  can  be 
cleaned  with  mild  soap  and  water.  All  their  exposed  cor¬ 
ners  are  rounded  for  safety  and  cleanliness. 

For  heating,  the  packaged  units  can  l>e  provided  with 
steam  or  hot  water  coils. 

The  four-section  units  are  designed  to  permit  individual 
removal  of  any  section  front  panel  by  loosening  screws. 


Removal  of  the  front  panel  permits  access  to  the  working 
parts  for  maintenance  and  service.  The  upper,  or  plenum, 
section  can  be  omitted  where  a  direct  duct  installation  is 
desired. 

Condensate  from  the  units  is  permitted  to  drain  into  a 
drip  pan  which  is  provided  with  an  external  drain  connec¬ 
tion,  and  deflectors  on  the  cooling  coil  prevent  the  con¬ 
densate  from  dripping  on  the  standard  throw-away  filters. 
Return  air  thermostats  are  standard  equipment  of  the  3, 
5,  and  7V^  ton  sizes. 

More  information?  Circle  Item  12  on  postcard,  page  140. 


Plastic  Packing 

A  Teflon  plastic  packing,  Flexrock  403,  for  centrifugal 
applications  has  l>een  de¬ 
veloped  by  Mechanical 
Packing  Div.,  F’lexnx-k 
Co.,  Philadelphia,  Pa. 

The  packing  is  com¬ 
posed  of  shredded  Teflon 
combined  with  binders 
and  lubricants,  extruded 
into  an  o)M?n  cotton  yarn 
jacket,  and  impregnated 
with  graphite.  It  is  also 
available  impregnated 
with  mica  for  use  wherever  a  non-contaminating  packing 
Ls  essential.  It  is  chemically  inert  and  will  not  be  attacked 
by  organic  or  inorganic  acids,  alkalies,  or  solvents. 

Serviceable  from  — 150  to  550  deg  F  it  can  1m*  used  on 
valves,  pumps,  and  agitators.  The  packing  is  installed  by 
cutting  it  in  necessary  lengths,  coiling  it  around  the  shaft, 
and  placing  it  into  the  stuffing  box.  It  is  available  in  sizes 
from  '/4  to  in.  in  increments  of  1-16  in. 

More  information?  Circle  Item  13  on  postcard,  page  140. 

Casters  for  Room  Coolers 

The  development  of  a  line  of  adjustable  casters,  calletl 
Scruswiv,  to  c«»m|M*nMate 
for  uneven  fl<M)r  surfaces 
and  provide  stability  as 
well  as  portability  for 
home  air  conditioners  is 
announced  by  Adjustable 
(faster  Co.,  Philadelphia, 

Pa. 

Available  for  installa¬ 
tion  in  metal,  wood,  tub¬ 
ing,  or  angle  irons,  the 
casters  are  levelled  to  cor¬ 
rect  high  and  low  spots 
that  occur  in  floors  by  turning  an  adjusting  nut  with  the 
fingers.  Along  with  the  finger  adjustment  is  a  l«M:king  ad¬ 
justment  that  prevents  turning  of  the  adjusting  nut  when 
subjected  to  vibrations  from  motorized  equipment,  such 
as  portable  room  air  conditioners. 

The  casters  are  available  both  to  manufacturers,  for  use 
on  original  equipment,  and  to  servicemen,  fur  installation 
and  conversion  on  equipment  already  in  use. 

Mora  information?  Circia  Itam  14  on  postcard,  paga  140. 
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Fractional  Horsepower  Pumps 

A  series  of  fractional  horsepower  centrifugal  pumps  is 
added  to  the  line  of  A. 

Y.  McDonald  Mfg.  Co., 

Dubuque.  Iowa. 

The  pumps  are  single- 
stage,  single  suction,  en¬ 
closed  impeller  models 
designed  for  handling 
capacities  to  70  gpm  and 
for  heads  to  8.5  ft.  The 
company  designates  this 
series  of  its  pumps  as  Figure  7720. 

Built  for  positive  o|)eration,  the  pumps  can  he  used 
either  intermittently  or  continuously.  They  are  designed 
for  horizontal,  vertical,  or  angular  mountings  and  are 
intended  by  the  company  for  air  conditioning  and  booster 
pump  service. 

Five  sizes  are  included  in  the  series:  and 

1  hp. 

More  information?  Circle  Item  15  on  postcard,  page  140. 


Rubber  Expansion  Joints 

Rubber  expansion  joints.  No.  209,  designed  for  use 
with  piping  and  flanges  made  by  Haveg  Corp.,  (as  illus¬ 
trated),  and  The  Duriron 
Co.,  Inc.,  are  announced 
by  The  Garlmk  Packing 
Co.,  Palmyra.  N.  Y. 

The  expansion  joints 
are  made  of  a  high-grade 
rubber  compound  com¬ 
bined  with  plies  of  cotton 
duck  and  reinforced  with 
steel  wire.  Steel  rings  are 
used  in  the  flange  ends  of  the  joint  to  permit  tightening 
of  the  connections  without  shearing  the  expansion  joint. 

The  company  can  supply  special  expansion  joints  for 
various  services,  with  a  Neoprene  lining  if  some  oil  is 
present  in  the  line;  with  a  Neoprene  cover  and  Neopnme 
lining  if,  in  addition,  the  outside  of  the  joint  is  in  con¬ 
tact  with  oil;  with  Neoprene  throughout  if  the  line  car¬ 
ries  (letroleum  derivatives;  and  with  a  Teflon  liner  if  the 
line  carries  liquids  or  gases  harmful  to  rublnTs. 

The  expansion  joints  are  furnished  for  pi|)e  sizes  from 
1  to  12  in.  inclusive.  Complete  information  concerning 
them  is  contained  in  Folder  AD-137. 

More  information?  Circle  Item  16  on  postcard,  page  140. 

Absolute  Pressure  Control 

The  Type  J20  control,  manufactured  by  United  Elec¬ 
tric  Controls  Co.,  Watertown,  Mass.,  utilizes  an  evacuated 
bellows  to  provide  switching  action  in  response  to  source 
pressure  variations  independently  of  atmospheric  pres¬ 
sures  and  temperatures.  The  device  is  used  to  control  the 
action  of  pressurizing  pumps  when  absolute  pressures 
must  be  maintained  on  air-borne,  mobile,  or  other  equip¬ 
ment.  It  has  been  used  in  numerous  applications  in 
stratospheric  conditions,  in  pressurized  coaxial  cables, 
in  ground  radar,  and  in  maintaining  frequency  bands. 


The  bellows  is  spring  loaded  to  insure  its  response  to 
pressure  variations.  The  expansion  or  contraction  of  the 
bellows,  due  to  changes  in  pressure,  actuates  a  snap¬ 
acting  switch.  The  control  can  be  factory  set  between  the 
range  limits  of  0  to  35  psia  with  a  differential  choice  be¬ 
tween  the  limits  of  1.5  and  5.0  psia.  The  control  has  an 
adjustable  range  of  5.0  psia  and  a  repeat  accuracy  of 
0.1  psia  between  minus  65  to  plus  160  deg  F,  altitude  to 
60,000  ft,  and  100%  relative  humidity. 

The  single-pole,  single-throw,  snap-acting  switches 
used  on  the  control  are  rated  at  4  amps  with  a  non-in¬ 
ductive  load  at  28v  d-c  or  10  amp  at  115v  a-c.  The  class-R 
switch  is  normally  closed  and  opens  on  decreasing  pres¬ 
sures.  The  class-G  switch  is  normally  open  and  closes  on 
decreasing  pressures. 

The  control  measures  3-5/32  x  2-11/32  x  1-3/32  in., 
is  mounted  by  means  of  a  V)t*in.  NPT  male  fitting,  and  the 
electrical  connection  can  be  soldered  in  any  desired  posi¬ 
tion  to  rotating  solder  terminals  on  the  face  of  the  con¬ 
trol. 

More  information?  Circle  Item  17  on  postcard,  page  140. 


Liquid  Gage  lor  Pressure  Tonics 

A  dial-type,  hydrostatic,  remote-reading,  tank  gage, 
known  as  the  I.evelux  Fuelmaster,  for  use  on  pressurized 
tanks  or  tanks  that  «>|)erate  under  vacuum,  has  l)een  de- 
velo{)ed  by  Liejuidvision 
Gauge  &  Control  Corp., 

Oceanside,  N.  Y.  The  gage 
is  e(|uip|)ed  with  a  12-in. 
dial  that  has  large  gradua¬ 
tions  and  a  p«tinter  travel 
(»f  appntximatcly  30  in. 

It  is  l>ellows  actuated  and 
uses  two  lines  to  the  tank; 
one  is  connected  with  an 
airl)ell  and  the  other,  an 
equalizing  line,  is  connect¬ 
ed  to  the  vapor  space.  In  o|>eration,  the  pressure  respon¬ 
sive  element  is  a  bellows,  the  motion  of  which  varies 
with  the  head  of  li«|uid  in  the  tank.  The  motion  of  the 
l>ellows  is  conveyed  out  of  the  indicator  luiusing  by  a 
magnetic  c«)upling  that  actuates  the  |>ointer  through  a 
sector  and  gear.  This  patented  feature  makes  it  possible 
to  use  the  gage  on  any  tank,  regardless  of  how  high  the 
pressure  may  be.  It  also  can  Im*  used  (»n  tanks  that  o|)er- 
ate  under  alternate  pressure  and  vacuum,  and  is  auto¬ 
matic  in  operation  when  actuated  by  a  continuous  air 
supply. 

Dials  can  lie  furnished  graduated  in  any  unit  of  liquid 
measure  and,  where  it  is  desired,  luminous  treatment 
can  be  applied  both  to  the  graduations  and  tank  legends. 
Two-scale  dials  are  also  available. 

The  indicator  case  has  a  black  wrinkle  finish  and  is 
furnished  for  wall  or  panel  mounting. 

Another  feature  of  the  gage  is  that  it  has  an  external 
zero  resetter  so  that  it  is  not  necessary  to  open  the  indi¬ 
cator  case  to  check  and  reset  the  zero.  Nothing  is  required 
within  the  tank  except  a  suitable  length  of  pip«‘  or  tubing 
for  an  air  charnlier. 

More  information?  Circle  Item  18  on  postcard,  page  140. 
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Hot  Wotor  Hooting  Syttom 

A  hot  water  heating  syatem,  called  Iso-Therm,  that  will 
provide  constant  temperature  hot  water  with  a  minimum 
amount  of  holler  horsepower 
is  manufactured  by  Fred  H. 

Schauh  Fngineering  Co.,  Chi¬ 
cago,  III.  It  d<Nrs  this  by  utiliz¬ 
ing  a  patented  technique  of  con¬ 
stant  average  steam  feed  with 
offset  cooling  water  temperature 
control. 

lire  heater  is  a  direct-steam- 
mixing  type  tliat  requires  no  re¬ 
turn  line.  The  tank  is  protected 
from  corrosion  by  the  com¬ 
pany’s  (Jiromasoid  lining  and  a  magnesium  electrolytic 
corrosion  inhibitor.  It  is  guaranteed  for  ten  years  against 
corrosion. 

Designed  for  small  laundries,  feeder  plants,  and  dairies, 
the  packaged  hot  water  heating  system  is  available  for  hot 
water  loads  up  to  900  gph.  Non-packaged  designs  are 
available  for  loads  up  to  20,000  gph. 

Bulletin  No.  920- A  gives  complete  information  on  the 
system. 

Mors  information?  Circia  Itam  19  on  postcard,  page  140. 

Thermometer  Dials  Contrast 

On-sight  tem()erature  readings  are  claimed  for  a  series 
of  dial  thermometers  manufactured  by  Precision  Ther¬ 
mometer  and  Instrument  Co.,  Philadelphia,  Pa.  The  use 
of  black  and  white  contrasts  in  the  dial  faces  are  intended 
to  improve  reading  of  the  dial  thermometer. 

Two  color  variations 
in  the  dial  face  are 
used.  In  one  (right), 
the  contrast  is  black  on 
white  with  the  degree 
graduations,  nuiiil)ers, 
and  indicator  in  jet 
black  on  a  white  back¬ 
ground.  In  the  other  (left),  the  contrast  is  white  on  black 
with  the  graduations,  numliers,  and  indicator  tip  in  white 
on  a  jet  black  background.  All  dial  faces  are  4  inches  in 
diameter. 

The  thermometer  itself  is  bimetallic  and  accurat<‘  to  I  % 
of  its  range  at  any  point  of  indication.  Its  stems  are  made 
of  V^-in  stainless  steel  and  come  in  standard  lengths  of 
4,  6,  9,  12,  18,  and  24  in  for  bottom  or  back  connections. 
Separable  sockets  are  available  with  the  stems. 

The  5-in  dial  case,  made  of  pressure-cast  aluminum 
alloy  with  a  black  crackle  finish,  is  moisture  proof  and 
has  a  strong  fume-proof  bezel. 

The  linkage  between  the  bimetal  shaft  and  indicator 
-shaft  has  liearings  to  minimize  friction  losses  and  sticking. 
Both  pointer  and  scale  can  be  set  to  any  position  desired 
through  full  3()0  deg  rotation.  This  (lermits  the  reading 
axis  to  |>e  made  vertical  at  12  o’clock  regardless  of  the 
position  of  the  instrument.  The  dial  thermometers  can  l»e 
installed  vertically,  or  on  the  right  or  left  side  of  e<{uip- 
ment,  as  side  form  angle  thermometers. 

More  information?  Circle  Item  20  on  postcard,  page  140. 


Emergoncy  Damper  Opener 

A  thermally-actuated  emergency  damper  opener  for  its 
Sky-Blast  power  roof  ventilators  is  offered  by  Propellair 
Div.,  Bobbins  &  Myers,  Inc.,  Springfield,  Ohio. 

The  unit  is  designed  to  allow  the  roof  ventilator  to  serve 
as  a  venting  device  for  smoke,  heat  and  fumes  in  the  event 
of  hre.  This  has  been  a 
particular  problem  in 
modern  one-floor  build¬ 
ings  where  smoke  quickly 
spreads  radially,  prevent¬ 
ing  firefighters  from  get¬ 
ting  to  the  source  of  the 
blaze. 

Consisting  of  twin 
high-torsion,  alloy  steel 
springs,  mounted  on  a  tel¬ 
escoping  stt^l  tube  support,  the  device  is  indejjendent  of 
electrical  equipment  which  might  l>e  damaged  by  fire  «*r 
water.  It  uses  no  motors,  thermostats,  wiring,  or  counter¬ 
weights.  The  two  steel  spring  arms  are  held  in  place  by  a 
fusible  link  which  breaks  when  the  pre-selected  critical 
temf)erature  is  reached;  the  arms  then  open  the  dam|)ers 
(illustrated)  to  provide  an  unobstructed  escape  route  for 
smoke  and  fumes.  The  device  functions  inde|)endently  of 
fan  operation. 

The  unit  is  available  in  two  sizes  for  roof  ventilators 
from  24  to  60  inches  in  diameter.  A  range  of  tem|>erature 
ratings  is  available,  permitting  the  selection  of  the  rating 
best  suited  for  a  particular  application.  The  ratings  range 
from  135  to  360  deg  F. 

On  roof  ventilators  already  in  service,  the  <levice  can  Ik? 
installed  with  eight  bolts. 

More  information?  Circle  Item  21  on  postcard,  page  140. 


Control  Has  SAE  Connections 

By  using  SAE  male  flare  connections,  Sporlan 

Valve  Co.,  St.  Louis,  Mo., 
has  modified  its  Tyj>e  171 
solenoid  pilot  control.  The 
modified  control  ia  desig¬ 
nated  Ty|)e  172  to  dis¬ 
tinguish  it  from  the  now 
obsolete  Tyi)e  171. 

The  control  is  used  in 
place  of  large  capacity 
solenoid  valves  for  posi¬ 
tive  shut-off  of  liquid  lines 
and  is  available  for  F'reon- 
12,  Freon-22,  Carrene-7, 
and  methyl  chloride.  It  does  not  directly  close  the  liquid 
line,  but  acts  on  the  thermostatic  expansion  valve  causing 
it  to  close. 

Any  numl»er  of  thermostatic  expansion  valves,  as  large 
as  those  nominally  rated  at  50  tons  on  Freon-12,  can  be 
connected  to  one  control,  thus  simultaneously  controlling 
the  action  of  one  valve  or  the  entire  plant. 

Additional  information  about  the  solenoid  pilot  control 
is  contained  in  Bulletin  30-70. 

Mor*  information?  Circle  Item  22  on  postcard,  page  140. 
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Counterflow  Wall  Heater 

Its  latest  development  in  gas-fired  heating  equipment, 
the  Williams  Forsaire,  is  announced  hy  Williams  Furnace 
Co.,  Glendale,  Calif.  The  equipment  is  a  wall  heater  that 
employs  the  principle  of  counter-flow, 
forced  warm  air  circulation.  Warmed 
room  air  is  salvaged,  pulled  in  at  the  top 
of  the  unit  by  an  H*/^-in.  dual  inlet  blow¬ 
er,  forced  down  over  the  heating  ele¬ 
ment,  and  out  through  diffuser  type 
grilles  to  the  floor. 

Measuring  14  in.  in  width,  7  in.  in 
depth,  the  unit  can  he  re(!esse«l  lM*tween 
2  X  4,  or  larger,  studs  on  16-in.  centers. 

A(iA  approval  for  zero  clearance  on  the 
back  and  sides  allows  the  unit  to  be  in¬ 
stalled  against  a  wall  or  as  a  free  stand¬ 
ing  heater.  Single  or  dual  heat  outlets 
can  be  provided  without  the  use  of  ducts. 

An  electric  connection,  V(»-in.  outlet,  and 
a  short  vent  are  all  that  are  necessary  for  installation. 

The  heater  is  automatic  in  operation  and  factory-as¬ 
sembled  with  a  blower,  limit  control,  an  automatic  valve 
and  a  wall  thermostat.  The  heat  exchanger  has  a  split  ttq) 
design  to  provide  more  heating  surface  and  is  ceramic 
coated  inside  and  out.  'I'he  centrifugal  blower  has  a  multi- 
vane-ty|)e  wheel,  and  its  motor  is  rubber-mounted. 

Designed  as  a  heating  system  for  homes,  schools,  odices, 
and  other  commercial  installations,  the  unit  is  available  in 
sizes  from  .50,(K)0  to  63,()(K)  Btu  per  hr  input. 

Detailed  catalog  information  is  furnished  by  the  man¬ 
ufacturer  on  request. 

More  information?  Circle  Item  23  on  postcard,  page  140. 

Dual  Duct  Air  Diffuser 

Temperature  and  volume  are  controlled  separately  in  a 
dual  duct  high  pressure  air  diffuser  made  by  Connor  Kn- 
gineering  Corp.,  Danbury,  Conn.  While  total  air  delivery, 
once  established,  remains  uniform  under  o|>erating  con¬ 
ditions,  temperature  is  varied  in  the  diffuser  by  mixing 
hot  and  cold  air  quanti¬ 
ties. 

Both  air  inlets  are 
fitted  with  danqiers 
coanisting  of  double 
(lerforated  concentric 
sleeves  and  fell  edged 
pistons.  The  two  outer 
sleeves  slide  back  and 
forth  over  the  fixed  in¬ 
ner  sleeves,  thereby 
governing  the  size  of  the  holes  through  which  the  air 
Hows.  At  extreme  positions  the  perforations  in  one  dam{)er 
coincide,  permitting  maximum  air  passage,  while  these  in 
the  other  danqier  are  closed,  blocking  air  passage.  As 
both  outer  sleeves  are  moved  simultaneously  by  the 
thermostat-actuated  motor,  the  size  of  the  holes  in  one 
damper  increase  in  the  same  ratio  as  those  in  the  other 
decrease,  thus  proportioning  hot  and  cold  air  and  con¬ 
trolling  final  temperature. 


Adjusting  the  pistons  changes  the  numl>er  of  perfora¬ 
tions  accessible  to  the  air  flow  and  hence  determines  the 
total  air  delivery.  Be<ause  each  piston  Is  adjusted  sepa¬ 
rately,  the  hot  and  cold  air  supply  can  be  regulated  against 
different  static  pres.sures  in  each  duct. 

The  sound  levels  of  the  diffuser,  measured  on  the  40- 
decibel  st'ale  of  a  standard  sound  meter,  range  from  32  to 
45  decibels,  de|)ending  upon  the  size  and  1>|k^  unit  se¬ 
lected  for  a  |)articular  pressure  and  air  delivery.  Air 
volume  is  set  by  a  rack  and  pinion,  and  mixing  is  ob¬ 
tained  by  90-deg  movement  of  a  horizontal  shaft,  thus 
permitting  the  use  of  a  standard  danq)er  «q)erator  con¬ 
trolled  by  a  thermostat. 

The  dual  duct  diffuser,  actually  a  combined  valve  and 
reilucing  chaml»er,  is  made  in  capacities  up  to  1000  cfm, 
o|N‘rating  at  static  pressures  up  to  6  inches  of  water. 
More  information?  Circle  Item  24  on  postcard,  page  140. 

Saft  Saldering  Flux  Kit 

A  general  pur|>ose,  soft-soldering,  flux  kit  for  engineers, 
designers,  and  produi^tion 
men  is  offered  by  Alpha 
Metals,  Inc.,  Jersey  Gity, 

N.  j. 

'Ihe  kit  contains  a  set 
of  the  most  useful  fluxes, 
including  printed  circuit, 
electronic,  and  general 
purpose  fluxes.  It  enables 
a  rapid  determination  of 
the  pro|)er  flux  for  a 
soldering  job  and  saves 
the  trouble  and  time  involved  in  acquiring  samples. 

There  are  sixteen  fluxes  in  the  kit,  each  one  contained 
in  appropriately  labeled  glass  bottles.  The  flap  of  the  car¬ 
ton  has  a  chart  showing  each  flux  in  its  position  in  the. 
carton. 

More  information?  Circle  Item  25  on  postcard,  page  140. 


Partable  Ice  Plant 

An  ice  plant,  callefl  the  Shell-Ice  Maker,  that  can  l>e 
moved  from  one  project  to  another  has  been  develo|)e«l 
by  Frick  Co.,  Waynesboro, 

I’a.  The  plant  ccmsists  of 
a  series  of  stainless-steel 
tubes,  suspended  vertically 
and  cooled  inside  by  the  di- 
re<-t  expansion  of  ammonia 
or  Freon.  Water  is  kept 
flowing  down  the  outside  of 
the  tubes,  its  motion  pro¬ 
viding  sufficient  agitation  to 
make  clear  ice. 

Made  of  sled,  the  ice 
plant  operates  automatically  and  can  l>e  placed  either  near 
or  at  a  distance  from  the  refrigerating-rnachine  room.  It 
is  l)eing  built  in  12  sizes  with  capacities  from 
tons  per  24  hours.  (A  1-ton  unit  is  illustrated.) 

More  Information?  Circle  Item  26  on  postcard,  page  140. 
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Two-Pi«c«  Filter  Block 

A  rr'drnign^d  two-piece  filter  hl<Mrk  that  eliminaten  hand 
placement  of  filter  atone,  ia  intr«>dured  by  Straitaville 
Brick  Co.,  New  StraiUvillc,  Ohio,  an  Ceramifilter.  The 
two-piece  block  |>roviden  larger  runoff  (channels  and  aera¬ 
tion  ofieningn  and  (lermitn 
filter  media  to  be  dep«»»- 
ited  by  clamnhell. 

Made  from  ntrong-burn- 
ing  fire  clay,  the  tower 
channel  bhM’kn  have 
in.  walln  and  center  nup- 
portn  dettigned  to  with- 
Mund  high  ntrennen.  The  up|>er  grill  blfK-kn  are  ?>  in.  thick 
and  remain  undamaged  when  filter  media  in  loaded  by 
clamnhell.  The  up|>er  grille  bha-kn  have  eight  o|>eningH 
totalling  44.3'/  of  the  total  t«>p  area. 

'file  channeln’  depth  |M‘rinitH  flat  particlen  of  filter  media 
to  fall  clear  of  the  upfier  block.  Filler  pafier  ntripn  placed 
in  the  drainage  channeln  liefore  the  up|>er  grill  bhatk  and 
filter  ntone  are  defninited  catch  rhi|>n  and  flats  whith  may 
fall  through  the  grill  o|>ening.  When  the  strips  are  pulled 
out,  they  carry  the  chips,  flats,  and  fines  out  with  them. 

The  bliK^ks  exceed  the  engineering  requirements  set  up 
for  filter  floor  service.  'I'hey  have  a  safety  factor  of  ten 
times  the  strength  required  for  the  upper  grill  block  and 
three  timen  the  strength  required  for  the  lower  channel 
bl<M‘k  by  ASTM  standards.  The  grill  block  ojiening  area 
for  aeration  is  44.3'/  uncovered  and  23'/  when  the  filter 
media  has  been  placed  with  a  clamshell.  The  lower  channel 
blocks  have  301^  sq  in.  of  drainage  area  (ler  foot  of  width. 
More  information?  Circle  Item  27  on  postcard,  page  140. 

Sweot  Valve  It  Added  to  Line 

A  brass  sweat-tyfie  gate  valve,  designed  for  copper-tulie 
installations,  is  added  to  the 
Milvaco  line  of  valves  by 
Milwaukee  Valve  Co.,  Mil¬ 
waukee,  Wis. 

Termed  Model  114.3,  the 
valve  is  a  solder-type  valve 
(or  working  pressures  of  12.3 
Ih  steam,  and  20()  lb  with 
water,  oil,  or  gas;  it  is  avail¬ 
able  in  the  following  sixes; 

l,l‘/2,  l'/t,and2 
in. 

The  valve  is  recommended  (or  home  or  industrial 
plumbing  and  heating  systems.  It  has  a  non-rising  stem 
and  solid  wedge  disc  construction. 

Mora  information?  Circia  Itam  28  on  postcard,  page  140. 


MuKi-function  Control  Syitom 

The  development  of  Synchn*-Scan,  a  multi-function 
su|>ervisory  control  system,  is  announced  by  Huilders- 
Frovidence,  Inc.,  Providence,  R.  I. 

The  system,  utilizing  a  single  pair  of  signal  wires  and 
supervised  by  one  operator,  permits  remote  control  of 
combinations  of  pumfM,  valves,  gates,  generators,  and 


circuit  breakers  from  a  central  dispatching  station.  Its 
components  also  accomplish  2-way  transmission  of  mul¬ 
tiple  telemetering  and  advisory  functions,  thereby  furnish¬ 
ing  the  operator  with  information  to  supervise  system 
(qierations  and  cope  with  almost  any  emergency. 

The  supervisory  control  is  designed  for  simple  installa¬ 
tion  and  maintenance  by  local  electricians  and  station 
o(>erators. 

More  information?  Circle  Item  29  on  postcard,  page  140. 

Salf-Cooling  Cleaner  Motor 

A  furnace  cleaner,  called  Nu-Vac,  is  equip|)ed  with  an 
inde|>endently  cooled  by-pass 
motor,  (or  a  small  additional 
cost,  by  f^mpire  Chemical 
Products  Co.,  Newark,  N.  J. 

The  %.hp  motor  develops 
70  in.  of  vacuum.  W'ater  or 
dirt  drawn  into  the  cleaner 
will  not  harm  the  motor,  since 
it  d(»e8  not  de|)end  on  the  ex¬ 
haust  air  to  keep  it  cool. 

Weighing  2.3  lb,  the  cleaner 
is  portable  (»n  rubber  casters 
and  holds  over  a  bushel  of  dirt.  Other  features  of  it  are 
an  extra  outlet  for  drop-light  connections  and  a  rayon  bag 
to  prevent  tearing. 

More  information?  Circle  Item  30  on  postcard,  page  140. 

Two  Power  Ventilators 

Two  new  types  of  roof  ventilators  have  l>een  designed 
to  provide  a  wider  selection  of  its  power  roof  ventilating 
e(|uipment  in  apartments,  stores,  factory  and  office  build¬ 
ings,  by  llg  Electric  Ven¬ 
tilating  Co.,  Chicago,  111. 

One  of  the  units,  Ty|)e 
RVS  I  illustrated  >,  is  de¬ 
signed  for  meeting  low 
air  volume  requirements 
in  ventilating  small  areas 
of  separate  rooms.  It  oj)- 
erates  quietly  and  can  be 
used  with  or  without 
ducting.  The  ventilator 
is  made  of  aluminum 
with  a  centrifugal-ty|)e  fan  wheel  and  a  S4]uare  base  for 
curb  mounting,  it  is  shipped  completely  assembled,  ready 
for  installation.  The  motor  is  connec'ted  directly  to  the  fan 
wheel  and  is  sealed  from  the  air  .stream.  An  automatic 
back  draft  damper  is  furnished  with  it  as  standard  equip¬ 
ment. 

The  other  new  power  roof  ventilator,  designated  Type 
SH,  is  of  up-blast  design.  It  is  made  for  high  speed  oper¬ 
ation  in  industrial  applications  where  noise  level  restric¬ 
tions  are  not  critical.  Its  butterfly  dampers  open  auto¬ 
matically  when  the  fan  is  started.  When  the  fan  is  turned 
off,  they  close  by  gravity  providing  a  weather  tight  seal. 
The  hood  and  damper  of  the  unit  are  made  of  galvanized 
steel.  The  ventilator  is  available  with  capacities  up  to 
37,60()  cfm. 

Mora  information?  Circia  Itam  31  on  postcard,  paga  140. 
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1955  Air-Cooled  Systems 

An  expanded  line  of  air  conditioning  equipment  is  an¬ 
nounced  by  Lennox  Furnace  Co.,  Marshalltown,  Iowa,  The 
equipment  includes  improved  water-cooled  systems,  and 
newly  developed  air-cooled  systems,  in  both  renn)te  and 
self-contained  units,the 
latter  being  fully  her¬ 
metic.  The  air-cooled 
remote  systems  will  Ik* 
available  in  models 
with  3  and  5-ton  ca¬ 
pacities;  the  self-con¬ 
tained  units,  in  2  and 
3-ton  sizes. 

In  the  remote  mod¬ 
els,  the  High  Side  unit 
(illustrated),  consisting  of  the  compressor,  condenser  and 
condenser  blower,  drier  and  automatic  controls,  is  housed 
in  a  weather  proof  cabinet  that  can  he  installed  out  of 
doors.  The  Low  Side,  containing  the  evaporator  and  ex¬ 
pansion  valve  and  filter,  is  built  into  a  cabinet  that  can  l)e 
set  either  directly  on  top,  below,  or  adjacent  to  a  forced 
air  furnace. 

The  .self-contained  unit  can  he  installed  in  the  basement, 
utility  room,  or  carport,  with  the  conditioned  air  con¬ 
ducted  through  insulated  ducts  for  distribution  to  various 
rooms.  It  includes  a  pre-wired  automatic  control  panel  and 
a  combination  heating  and  cooling  thermostat,  with  a 
switch  in  it  for  changing  from  heating  to  cooling  ojier- 
ation. 

More  information?  Circle  Item  32  on  postcard,  page  140. 


Circulating  Service  Pump 

A  direct-connected,  motor-driven,  centrifugal  pump, 
known  as  TyjK*  C,  has 
he«.*n  designed  for  con¬ 
tinuous  or  intermittent 
service  by  lle<l  Jacket 
Mfg.  (]«».,  I)avenp(»rt, 

Iowa. 

The  pump  is  suitable 
f(»r  use  in  cooling 
towers,  air  conilition- 
ing  service,  swimming 
p«»ols,  lawn  sprinklers, 
booster  s«*rvice,  indus¬ 
trial  plants,  and  general  recirculating  services.  Among  its 
c»)ristruction  features  is  a  ceramic-type  n*tary  seal. 

Available  in  Vi,  Vn,  V2,  %,  and  1-hp  sizes,  the  pum|»  is 
made  with  capacities  to  72  gpm  at  15-ft  sucti<m  lift. 

More  information?  Circle  Item  33  on  postcard,  page  140. 


Feedwoter  Heating  System 

A  system  that  maintains  uniform  boiler  water  concen¬ 
tration,  and  reduces  blowdown  requirements  has  l>een 
developed  by  Cochrane  Corp.,  Philadelphia,  Pa. 

Called  the  ContinuouA  Hlowofl  system,  the  prtKress  re¬ 
covers  the  heat  of  the  blow-off  water.  With  hlow-off  water 
at  a  temperature  corresponding  to  boiler  o[>erating  pres¬ 


sure,  an  induced  reduction  of  pressure  causes  flashing 
and  steam  is  generated.  This  steam  can  be  used  to  heat 
feedwater  in  an  open  or  de-aerating  heater.  It  can  also 
be  conden.sed  in  a  closed  heater  or  fla«h  condenser  to  heat 
the  feedwater  at  a  point  l>eyond  the  de-aerating  heater. 

Complete  information  on  the  system  is  contained  in 
Publication  57()(). 

More  information?  Circle  Item  34  on  postcard,  page  140. 


Tower  Made  of  Glass  Fiber 


Cooling  towers  that  are  made  of  gla.ss  fiber  and  called 
Duro-Lite  are  designed  and  manufactured  by  llaldwin- 
Ward  Mfg.  Co.,  Ottawa,  Kan, 

Weighing  about  one-third  that 
of  steel  towers,  the  units,  up  to 
the  lO-ton  size,  can  he  handled 
by  two  men. 

I'hough  they  have  a  stand¬ 
ard  white  enamel-like  finish, 
the  towers  can  he  impregnated 
with  |>ermanent  colors  at  the 
time  they  are  molded. 

The  basic  tower  consists  of 
three  pieces:  the  up|)er  and 
lower  water  basins,  and  the 
main  housing.  All  nuts  and  holts  are  made  of  naval  bronze 
and  the  fan  shaft  is  made  of  stainless  steel.  The  fan  hous¬ 
ing  is  equipped  with  a  removable,  galvanized,  steel-mesh 
safety  guard. 

Shipped  assembled,  except  for  mounting  the  motor,  the 
towers  are  available  in  sizes  from  3  to  10  tons. 


More  information?  Circle  Item  .^5  on  postcard,  page  140. 


Stoker  Stokes  Wood  Refuse  Fuel 

An  industrial  wood  refuse  fuel  stoker  is  manufactured 
by  American  Coal  Burner  and  Wood  Stoker  Corp.,  (Chi¬ 
cago,  III.  The  stoker,  .M«)del  ZI)-.5f)  is  a  modified  version 
of  the  company’s  Fyr- 
Feeder  air-jet  stoker  used 
in  industrial  plants. 

This  model  can  l>e  ap¬ 
plied  through  the  front  of 
an  existing  boiler  and  ar¬ 
ranged  to  extract  and  meas¬ 
ure  fuel  from  a  storage  bin, 
or  it  can  be  equipped  with 
a  transfer  hop|jer  to  ret’eive 
fuel  from  an  existing  con¬ 
veyer  or  blow  pipe  system.  It  is  economically  priced  and 
burns  wet  or  dry  hogged  wood,  planer  shavings,  chifjM, 
and  hark.  Fuel  is  metered  to  suit  steam  requirements, 
mixed  with  pro|K>rtioned  air  in  a  carburetor-distributor, 
and  then  spread  on  the  grate. 

Where  reijuired,  the  stoker  can  he  used  in  conjunction 
with  supplementary  fuels,  such  as  coal,  gas,  or  oil  and  is 
available  for  use  in  industrial  plants  operating  boilers 
60  hp  and  larger. 

More  information?  Circle  Item  36  on  postcard,  page  140. 
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Unit  Hos  195-Degre«  Rong« 

Air  conditioning  unitn,  called  Mil-ac,  which  are  huilt 
to  meet  military  nfiecihcationH,  and  to  o|jerate  under  cli* 
matic  conditions  from  minus  65  to  plus  150  deg  F,  have 
l>een  develo|>ed  hy  Fllis 
and  Watts  Products,  Inc., 

the 

or 

as 

ca> 

from 

'I'he  air  conditioners 
are  compact,  lightweight, 

and  self-contained;  their  condensers  are  air  cooled,  and 
re<juire  no  water.  Requiring  elec  tricity  for  o|M*ration,  the 
units  are  automatically  controlled  to  ventilate,  circulate, 
cmd,  heat,  filter,  humidify,  and  dehurnidify.  A  ccmtrol 
feature  allows  cooling  when  outside  tem|)eratures  are  be¬ 
low  freezing. 

Constructed  to  withstand  IW)  deg  storage  requirements, 
the  units  are  fungus  proof  and  accessible  for  servic  e  and 
maintenance. 

For  B|)eciric  applications,  units  of  any  capacity,  ar¬ 
rangement,  control  requirements,  functions,  and  construc¬ 
tion  can  he  designed,  developed,  tested,  and  fabricated  by 
the  conq>any. 

Mora  information?  Circle  Item  37  on  postcard,  page  140. 


adjustable  heaters  for  cooling  anticipation  to  prevent  an 
excessive  temperature  increase  before  the  compressor 
turns  on.  Conversely,  uncomfortable  temperature  over¬ 
shoot  at  the  end  of  the  compressor  cycle  is  eliminated. 

identical  in  appearance  with  the  round  heating  thermo¬ 
stat,  the  cooling-only  control,  T-87C,  can  be  mounted 
alongside  the  heating  control  in  installations  having  sepa¬ 
rate  heating  and  cooling  systems. 

More  informetion?  Circle  Item  38  on  postcard,  page  140. 


Horizontal  Air  G>nditioners 

Packaged  air  conditioners  that  require  no  floor  space 
are  introduced  by  General  F'.lectric  Co.,  Bloomfield,  N.  J., 
f«>r  use  in  stores,  offices,  and  factories. 

Designed  to  be  sus¬ 
pended  from  the  ceiling 
<ir  shelf-mounted,  the  • 

horizontal  units  are 
made  in  both  water- 
cooled  and  air-cooled  P 

models,  and  are  avail- 


are  com- 


Round  Cooling  Controls 

Residential  heating-cooling  and  cooling-only  thermo^ 
stats  featuring  a  round  Bha|)e  are  announced  by  Minne¬ 
apolis-Honey  well  Regulator  Co.,  Minneapolis,  Minn. 

Following  the  style 
trend  with 

thermo- 

com- 

pany’s  air  conditioning  m 
controls  are  designed  to  a 
harmonize  with  the  in-  %  ^  mJBLXBf 
terior 


Bends  Hard  or  Soft  Tubing 

l.ever-ty|)e  tul>e  benders  which  can  bend  both  hard  or 
soft  tubing  are  announced  by  The  Imperial  Brass  Mfg. 
Co.,  (Chicago,  111.  The 

benders,  whose  trade  ^BBB 

name  is  Blue  Dot,  ran  l>e 

used  for  liending  hard- 

drawn  copfwr,  stainless 

steel,  and  JIC  steel  tubing, 

and  do  not  require  a  ujjjjv  — 

clamp  to  keep  the  tuln* 

from  slipping. 

Bends  can  be  made  to  any  angle  up  to  180  deg  w  ithout 
adjusting  the  tubing  or  bender.  The  liending  form  is  cali¬ 
brated  to  show  degree  positions. 

F.ach  bender  handles  one  size  of  tubing.  The  com|)any 
makes  l»ender8  for  sizes  from  3/16  to  %  in.  DD  tubing; 
l>enders  for  a»d  ’'j  in.  OD  tubing  have  longer  pijH* 
handles.  Bulletin  No.  3038  lists  the  sizes,  weights,  ami 
prices  of  the  l)enders. 

More  information?  Circle  Item  40  on  postcard,  page  140. 


the  iiKMlern 
home.  A  snap-on 
cover  can 

and  painted  or  pa|M‘red 
to  blend  with  the  interior 

color  scheme  of  the  room  in  which  they  are  installed. 

The  thermostats,  designated  the  T-87A  and  T-87C, 
provide  control  of  cooling  and,  in  one  model,  the  T-87A 
(illustrated),  manual  selection  of  heating  or  cooling. 
Switches,  mounted  on  a  sub-base,  give  a  choice  between 
automatic  cooling  and  system  shut-ofT;  heating,  cooling, 
or  system  shut-off;  and  cooling,  system  shut-off,  and  con¬ 
stant  or  intermittent  fan  operation.  The  sub-bases  are 
mounted  on  the  wall  separately  fr<»m  the  thermostat  and 
wiring  connections  arc  made  to  it  before  the  thermostat 
is  mounted. 

Both  thermostats  are  designed  fur  use  with  the  com¬ 
pany's  heating-cooling  control  panel,  W-212.  They  feature 
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Tank  Cools  Drinking  Water 

A  water  cooling  tank,  available  with  or  without  an  in¬ 
sulated  cabinet,  is  manufactured  by  Temprite  Products 
Corp.,  Rirmin{);ham,  Mich. 

'Idle  tank  is  designed  for 
custom  water  cooling  instal- 
latioas  to  make  it  possible  to 
choose  a  condensing  unit  to 
fit  individual  requirements. 

It  is  adaptable  to  locations 
with  restricted  space,  for  the 
condensing  unit  can  be  lo¬ 
cated  remotely.  Water  out¬ 
lets,  either  bubbler,  glass 
filler,  or  standard  tap,  can 
also  be  selected  to  meet  cus¬ 
tomer  needs.  Kxisting  water 
outlets  can  also  be  utilized, 
and  either  existing  or  new  condensing  units  employed. 

The  cooling  tank  can  lie  used  as  an  auxiliary  cooling 
unit,  added  to  an  existing  cooling  system  for  increased 
capacity.  It  can  also  be  used  to  replace  deteriorated  cool¬ 
ing  units  in  soda  fountains  and  bars,  or  to  replace  de¬ 
fective  cooling  tanks  in  old  self-contained  coolers.  F.xtra 
outlets  can  be  piped  from  a  single  tank,  to  meet  the  glass¬ 
filling  requirements,  for  example,  of  a  busy  restaurant 
counter. 

Cabinet  model  XW-150C  measures  7%  s<j.  in.  x 
in.  high.  Its  cooling  capacity  is  rated  at  27  gph,  when 
used  with  a  precooler,  under  standard  rating  conditions 
of  90  deg  F  room  temp<*rature  and  80  deg  water  inlet. 
More  information?  Circle  Item  41  on  postcard,  page  140. 


Two  Different  Size  Boilers 

Two  gas-fired  boilers,  the  G-6  and  G-4,  are  introduced 
by  Plumbing  and  Heating  Div.,  American  Radiator  ik 
Standard  Sanitary  Corp.,  Pittsburgh,  Pa.  The  boilers  are 
constructed  so  that  their  20-gage  steel  jackets  can  be  as¬ 
sembled  after  water,  gas,  and 
steam  piping  has  been  in- 
.stalied. 

'I'he  G-6  (illustrated),  with 
its  input  capacity  range  of 
650,000  to  5,200,000  Btu  per 
hr,  can  be  roughly  classified  as 
an  industrial  or  commercial 
boiler  suited  to  schools  and 
apartment  and  office  buildings. 

'The  G-4,  with  an  input  range 
of  180,0(K)  to  ()(K»,0(K)  Btu 
per  hr,  can  l)e  used  in  homes,  churches,  and  small  indus¬ 
trial  and  commercial  buildings. 

Both  boilers  have  integral  drafthoods  located  at  the  rear 
of  the  jacket  enclosure.  'The  overall  height  of  the  G-6  is 
65  in.  and  of  the  G-4  47V2  hi.  Cleanout  cover  plates  pro¬ 
vide  access  to  flue  surfaces,  and  removable  access  panels 
on  the  jacket  front  make  the  boiler  sections  accessible 
without  the  necessity  of  removing  the  entire  boiler  jacket. 

Installation  of  the  G-Ci  boiler  is  facilitated  by  assem¬ 
bling  the  sections  directly  on  a  separate  cast  iron  base. 


The  burners  and  mixing  tulies  are  placed  inside  the  base 
and  are  supported  by  a  rigid  spacing  bar.  Installation  time 
is  thereby  reduced  since  the  sections,  burners,  and  mixing 
tubes  are  automatically  sfiacetl  and  aligneil.  The  valves 
and  control  piping  for  both  boilers  are  factory  assembbsl. 

The  G-4  boiler  is  constructed  with  extended  end  sec¬ 
tions  which  form  the  legs  of  the  boiler.  I’he  center  boiler 
sections  are  susjieiuled  between  the  ends  and  sei'ured  with 
tie-rods,  thus  eliminating  the  need  for  separate  end  or 
center  supporting  legs. 

Both  boilers  are  constructed  of  cast  iron;  both  comply 
with  ASME  s{)ecifications  and  are  approved  by  the  Ameri¬ 
can  Gas  Assmdation. 

More  information?  Circle  Item  42  on  postcard,  page  140. 


Utility  Unit  Heaters 

A  line  of  gas-fired  utility  unit  healers  with  horizontal 
discharges  is  produced  by  L. 

J.  Wing  Mfg.  Co.,  Linden, 

N.  J.  Included  in  the  line  are 
two  designs  of  unit  heaters 
and  a  new  duct-tyj>e  heater. 

The  exterior  casings  of 
the  heaters  have  rounded 
contours  and  a  gray,  baked- 
enamel  finish.  Inside  the 
heaters,  the  combustion 
chamber  and  heat  exchanger 
are  built  of  16-gage  alumi¬ 
nized  steel,  which  is  welded 
into  a  one-piece  assembly.  A  built-in  draft  diverter,  four- 
bladed  aluminum  projieller-type  fans,  cast  iron  burners 
with  drilled  ports,  and  automatic  safety  controls  are  other 
features  of  the  heaters.  They  range  in  size  from  .50,000  to 
2.50,000  Btu  |)er  hr  inj)ut. 

The  company  also  produces  a  line  of  gas-fired  unit 
heaters  for  ceiling  Bus|>ension  and  downward  discharge 
through  fixed  or  revolving  discharge  outlets. 

More  information?  Circle  Item  43  on  postcard,  page  140. 


Reducing  Nipples 

(ias  and  water  service  lines  can  be  assembled  with  the 
reducing  nipples  produced 
by  Twin  City  Steel  .Mfg. 

Co.,  Minneapolis,  Minn. 

Used  in  place  of  con¬ 
ventional  reducers  and 
bushings,  the  fittings  elim¬ 
inate  extra  joints  in  order 
to  reduce  the  sources  of 
possible  leaks.  The  fact 
that  they  are  made  of  one- 
piece  provides  a  smooth 
inner  wall  that  reduces 
friction  loss. 

The  nipples  are  available  in  welded  standard  black  or 
galvanized  and  M^amless  pressure  tulie,  standard  and  ex¬ 
tra  heavy  black  in  sizes  from  to  I  *4  inches  in  diameter. 
More  information?  Circle  Item  44  on  postcard,  page  140. 
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Auxiliory  Wotor  Heoter 


A  direct,  oil-fired  water  heater  that  it  self-contained  and 
does  not  require  an  added  fuel  tank  is  manufactured  hy 
Radiant  Utilities  Corp.,  Brooklyn, 

N.  Y.  Designed  for  low-cost  auxil¬ 
iary  installations  in  restaurants, 
hotels,  motels,  laundries,  schools, 
hospitals,  and  other  institutions, 
the  water  heater  is  constructed  ac¬ 
cording  to  ASMP^  standards. 

The  heaters  are  furnished  with  a 
combustion  chamlxer  and  relief 
valve  for  ctmtinuous  o|>eration  un¬ 
der  all  conditions.  An  insulated 
flush  steel  jacket  is  provided  for 
additional  protection.  'I'hey  have  l»een  tested  to  150  Ih 
pressure. 

1  he  oil-fired  water  heater  o|>erates  as  an  independent 
unit,  burning  fuel  from  the  same  tank  which  supplies  oil 
to  the  heating  unit.  However,  facilities  are  provided  for 
adding  a  storage  tank  for  increased  capacity,  if  needed. 
'I'he  units  are  supplied  with  automatic  safety  and  water 
leinjierature  controls. 

The  heaters  are  guaranteed  for  five  years. 

Mora  information?  Circia  Itam  45  on  postcard,  page  140. 


Domp«r  If  Added  to  Diffuser 

A  built-in,  adjustable  damper  is  added  to  the  jierimeter 
diffusers  manufactured  by  Titus,  Inc.,  Waterloo,  Iowa. 

Operated  by  a  lever  control  from  the  center  of  the  top 
slot,  the  damper  can  Ik*  adjusted  from  full-open  to  full- 
closed  positions.  It  has  an  adjustable  screw  stop  that  will 
adapt  the  damper's  opening  to  s|)ecial  air  volume  require¬ 
ments. 

The  operating  mechanism  (»f  the  damper  is  a  direct 
connection  that  dues  not  use  chains. 

Mora  information?  Circia  Itam  46  on  postcard,  page  140. 


Home  and  Store  Oil  Burners 


lliree  oil  burners  covering  a  range  of  applications  from 
medium-sized  homes  to  commercial  installations  are  an¬ 
nounced  by  The  Nu-Way 


Corp.,  K«M'k  Island,  III. 

The  Model  C()-8<K)  (il¬ 
lustrated)  has  a  firing 
range  from  3  to  H  gph, 
twill  nozzles,  and  a  two- 
stage  pump.  For  added 
safety,  the  burner  is 
(*4|uip|)ed  with  a  delayed 
action  valve.  Built  extra 
heavy,  the  unit  has  a  sand- 
rast  aluminum  alloy  hous¬ 
ing  and  a  heavy  transformer.  It  is  available  with  adjust¬ 
able  floor  or  flange  mountings. 

Models  \L-1.5(M),  8  to  15  gph,  and  XL-20(N),  1.5  to  20 
gph,  are  also  built  with  sand-cast  aluminum  alloy  hous¬ 
ings.  In  addition,  they  are  etjuipped  Hith  twin  nozzles,  a 
dual  ignititm  system,  and  two  inde|)endent  transformers. 
An  electronic  primary-mounted  relay  is  standard  e4|uip- 


ment  on  these  models.  Forward  and  backward  adjustment 
of  the  nozzle  can  be  made  while  the  burner  is  in  operation 
to  give  flexibility  for  unusual  firing  conditions.  Both 
models  have  adjustable  floor  mountings. 

More  information?  Circle  Item  47  on  postcard,  page  140. 


Cooling  Tower  Uses  No  Bolts 

A  cooling  tower  that  can  Ik*  erected  by  two  men.  using 
no  bolts,  is  a  product  of  Dover  Mfg.  Co.,  Independence, 
Mo.  The  tower  consists  of  a 
one-piece  welded  steel  basin 
and  a  one-piece  welded  steel 
crown  assembly  held  together 
by  an  adjustable  tie  rod,  and 
redwood,  or  steel,  louvers 
that  fit  into  slotted  vertical 
posts. 

The  two  men  in  the  photo¬ 
graph  assembled  the  tower  in 
20  minutes.  The  man  on  the  right  is  placing  the  remain¬ 
ing  louvers  into  the  posts,  while  the  other  man  is  affixing 
one  of  four  galvanized  intermediate  steel  braces  to  the 
corner  posts  with  galvanized  wood  screws. 

The  company  is  making  the  towers  in  sizes  from  3  to  15 
tons. 

More  information?  Circle  Item  48  on  postcard,  page  140. 


Coating  Protects  Wood  Forms 

A  plastic  coating,  Alum-a-coat  No.  757,  for  prolonging 
the  life  of  the  wooden  boards  used  in  forms  during  con¬ 
crete  construction  operations,  has  l)een  developed  by 
Protectub,  Inc.,  New  York,  N.  Y. 

Coating  the  form  with  this  material,  to  prevent  the 
concrete  from  sticking  to  the  wood,  extends  the  life  of 
the  forms  to  about  12  times  and  permits  a  reasonable 
resale  value  on  the  wood  after  discarding.  It  comes  packed 
in  1-  and  -S-gal.  cans  as  well  as  5S-gal.  drums. 

More  information?  Circle  Item  49  on  postcard,  page  140. 


Tronsom-Size  Remote  Cooler 

A  remote  air  conditioning  unit,  known  as  the  Ceiling 
Hideaway,  is  being  marketed  by  International  Mfg.  Co., 
Oklahoma  City,  Okla.  Its 
cabinet,  which  is  11  in. 
high,  is  small  enough  to 
be  installed  above  the 
door  to  a  closet  or  bath 
room  and  requires  no 
additional  duct  work. 

Made  of  aluminum  to 
prevent  corrosion  and 
deterioration,  the  unit  is  individually  controlled  by  a  wall 
switch  and  o|)erates  from  a  central  chilled  water  system. 
The  maintenance  of  the  air  conditioner  is  kept  to  a  mini¬ 
mum  by  its  design,  which  permits  the  motor  and  blower 
assembly  to  l»e  lifted  out  and  another  installed  in  a  rela¬ 
tively  short  time. 

Mora  information?  Circle  Item  50  on  postcard,  page  140. 
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N«ws  of  Equipment  and  Materials 


Gas  Heater  Control 

An  electric  thermostat-type  control,  the  55ET,  for  gas 
heating  appliances  is  de¬ 
signed  for  use  with  the 
Model  55  Casapack, 
manufactured  by  A-P 
Controls  Corp.,  Milwau¬ 
kee,  Wis,  The  illustra¬ 
tion  shows  the  kit  that 
is  furnished  with  the 
electric  operator.  It  in¬ 
cludes  wire,  a  plug-in 
transformer,  a  wall  ther¬ 
mostat,  and  wiring  dia¬ 
grams.  To  install  the  control,  it  is  not  necessary  to  break 
the  line. 

A  wall-mounted  thermostat  with  low  voltage  operatitm 
regulates  the  automatic  operation  of  the  control.  It  can  l>e 
set  to  operate  from  high  fire  to  off,  or  from  high  fire  to 
low  by-pass  flame,  depending  on  the  need. 

Ihe  control  is  the  third  of  three  automatic  accessories 
announced  by  the  company. 

More  information?  Circle  Item  51  on  postcard,  page  140. 


Timer  for  Industrial  Operations 

An  automatic  reset  timer  for  timing  and  sequencing 
electrical  load  circuits  «mi  industrial  machinery  and 
process  o|>erations  is  man¬ 
ufactured  by  Automatic 
Temperature  (Control  Co., 

Inc.,  Philadelphia,  Pa. 

Known  as  At<()trol,  the 
unit  can  be  us«*d  (or  ex¬ 
haust  fans,  water  treat¬ 
ment.  pump  control,  ami 
temperature  programming 
in  addition  to  its  other  ap¬ 
plications. 

Hated  at  10  amp  at  115 
V  a-c,  the  timer  mounts  into  a  single  round  cut-out  5-5/10 
in.  in  diameter  and  is  secured  in  place  by  tension  studs  on 
a  back-up  ring  held  in  position  by  an  0-ring  retaitier.  It 
can  be  installed  into  panels  up  to  in.  thick. 

The  timer  has  10  timing  ranges  from  O-to-15  s<?c,  with 
a  minimum  setting  of  to  0-to-2l4)  min,  with  a  mini¬ 

mum  setting  of  244)  sec. 

More  information?  Circle  Item  52  on  postcard,  page  140. 


Replaceable  Capillary  Pack 

A  contact  and  eliminator  pack  for  air  conditioning 
units  is  announced  by  Air  and  Refrigeration  Corp.,  New 
York,  .N.  Y.  It  is  designed  for  heating,  cooling,  humidify¬ 
ing,  dehumidifying,  and  air  cleansing  units  that  require 
a  replaceable  capillary  pack. 

The  fill  pack  contains  approximately  .57,(XX)  individual 
Fiberglas  strands  covering  an  area  of  125  sq  ft  in  a  cell 
20  X  20  in.  in  face  dimensions  and  8  in.  in  depth.  Although 
the  glass  fibers  within  the  cell  appear  to  fill  it,  they  actual¬ 
ly  occupy  about  one  and  one-half  per  cent  of  the  cell 


volume.  This  fact  combined  with  the  parallel  arrangement 
of  the  glass  fibers  accounts  for  the  low  resistance  to  the 
air  flow  through  it.  The  dust  spore  removal  performance 
of  the  capillary  cell  pack  is  in  excess  of  95'/'c  by  weight 
of  the  air-borne  solid  matter  including  all  particles  exceed¬ 
ing  5  microns  in  size  and  most  of  those  down  to  1  micron. 

Replacement  of  the  Fiberglas  pack  within  the  cell  is 
necessary  when  the  collected  dust  reduces  the  efficiency 
of  the  pack.  The  company  has  a  standard  set  of  instruc- 
ti«>ns  for  changing  the  Fiberglas  pack. 

The  contact  and  eliminator  pack  comes  ready  for  in¬ 
stallation.  After  the  paper  wrapping  and  reinforcing  card¬ 
board  have  l>een  removed,  the  pack  should  be  placed  in 
the  capillary  cell  while  still  tied.  When  untied,  the  glass 
strands  will  expand,  filling  the  cell. 

Once  the  cell  has  been  filled,  it  should  be  turned  to  a 
90  deg  angle  in  order  that  the  glass  fibers  can  be  oriented 
into  a  parallel  pattern.  When  the  strands  are  parallel  a 
check  should  be  made  sighting  through  the  cell  toward  a 
strong  light  to  determine  the  density  uniformity  in  the 
cell.  By  holding  the  cell  to  the  light,  the  fibers  can  be 
moved  to  fill  holes  that  may  have  develo|)ed  while  packing. 
More  informetion?  Circle  Item  53  on  postcard,  pag*  140. 


High  Pressure  Check  Valve 

A  check  valve  for  use  in  the  range  from  0  to  10,(MM)  pni 
is  manufactured  by  James-l*ond-(!lark,  Pasadena.  (]alif., 
and  is  called  the  2.500  Se¬ 
ries  by  the  company. 

Suitable  for  most  high 
pressure  or  pneumatic  ap- 
|)lications,  the  valve  has  a 
one-piece  body  and  an  O- 
ring,  which  serves  as  a 
sealing  member  and  ab¬ 
sorbs  closing  shocks.  Roth 
the  valve  body  and  O-ring  are  available  in  several  com¬ 
binations  of  materials  for  a  variety  of  liquid  or  gas 
services. 

The  valve  has  a  spherical  metal  seat  that  supports  the 
()-ring  while  seating  it. 

More  information?  Circle  Item  54  on  postcard,  page  140. 


Power  and  Flow  Controller 

An  automatic  input  controller,  called  the  Inputrol,  is 
a  product  of  Wheelco  Instruments  l)iv.,  Rarber-f^olman 
(^).,  Rockford,  111.  The  device  controls  the  input  rate  of 
electrical  p«»wer  as  well  as  the  flow  of  Tniuid  or  gas  to 
pr(M-esses  in  accordance  with  changes  in  the  measured 
variable. 

The  design  of  the  control  |)ermits  the  use  of  either  fast 
or  slow  rates.  Input  rates  can  be  adjusted  to  the  lowest 
value  consistent  with  safety  to  equipment  an<l  loads,  or, 
if  required,  the  control  will  provide  KM)'/  of  the  maxi¬ 
mum  design  input  until  a  pre<letermined  point  has  been 
reached. 

Bulletin  F'  5726-1  descrilMrs  and  illustrates  the  control 
in  detail. 

More  information?  Circle  item  55  on  postcard,  page  140. 
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Wall  Fountoin  for  Schools 


Built  with  plug-in  electronic  controls,  it  is  furnished 
with  a  diaphragm  gas  valve,  a  gas  pressure  regulator,  a 
douhle-acting  barometric  draft  regulator,  a  main  shut-off 
valve,  a  pilot  flame  electrode,  and  a  photo  cell  for  oil. 

Optional  control  components  of  the  burner  include  a 
governor-type  modulating  diaphragm  valve  or  an  acces¬ 
sory  motor-operated  modulating  valve,  both  available  with 
a  low-fire  start.  An  electronic  control  system  employing  a 
flame  flicker  cell  to  monitor  the  pilot,  main  gas  flame,  and 
oil  flame  is  available.  Special  safety,  operating,  limit, 
sv/itch-over,  draft,  and  combustion  controls  can  also  be 
furnished. 

More  information?  Circle  Item  58  on  postcard,  page  140. 


A  wall  fountain,  the  Model  No.  7X,  that  is  adaptable 
for  either  school  or  general  purpose  installations  is  the 
latest  design  drinking 
Haws  Drink- 
ing  Faucet  Co.,  Berkeley, 

Calif.  "'*j| 

Constructed  of  acid-  I  >  I 

resistant,  enameled  cast  I  I 

iron,  the  fountain  is  ex-  I  I 

)iected  by  the  manufac-  I  I 

turer  to  meet  the  require- 
inents  of  and  state 

codes.  Its  o|>erational  fea¬ 
tures  include  an  angle  stream  and  a  shielded  head  made  of 
chromium-plated  brass  for  sanitary  purposes.  The  bubbler 
is  mounted  above  the  bowl  rim  so  that  back-up  water  from 
]>lugged  drains  cannot  touch  the  supply  outlet. 

I'he  fountain  also  has  an  automatic  stream  control  of 
pressure  and  volume  to  prevent  water  from  splashing  onto 
flours  or  walls. 

Mors  information?  Circle  Item  56  on  postcard,  page  140. 


Nozzlos  lor  Fire  Fighting 

A  series  of  fog  nozzles  for  fixed  fire  protection  and 
other  industrial  applications  is  announced  by  Bete  Fog 
Nozzle,  Inc.,  Greenfield, 

Mass.  A 

Called  the  Tu-Cone  N 
series,  the  nozzles  em- 
ploy  two  spiral  turns, 
producing  an  inner  and 
outer  cone  which  results 
in  uniform  coverage  over 
a  9()-deg  cone.  They  are 
made  from  one  small 

piece  of  ya-'in.  hex  metal  and  have  no  internal  parts  so 
that  particles  in  the  spray  smaller  than  the  orifice  will  pass 
freely  through  the  nozzle  without  clogging. 

Made  with  V^-in.  male  pipe  thread  in  brass  or  stainless 
steel  (Type  416  or  303),  the  nozzles  are  available  in  five 
models  with  flow  rates  from  5  to  50  gpm,  all  with  a  90  deg 
solid  cone  pattern.  Their  overall  length  is  2V^  in. 

More  information?  Circle  Item  59  on  postcard,  page  140. 


Dampar  Hardware  Kit 

A  feature  known  as  Neva-Bind  is  l>eing  included  in 
Duro-Blade  damfier  hardware  kits  manufactured  by  Duro- 
Dyne  Corp.,  New  Hyde  Park,  N.  Y.  The  addition  of  the 
feature  to  the  kit  enables  the  component  parts  of  the 
damjier  hardware  to  prevent  dam|)er  binding  caused  by 
inaccuracies  in  assembly. 

Previously,  a  slight  misplacement  of  a  bracket,  a  slight 
inaccuracy  in  a  blade  dimension,  or  a  misplacement  of  a 
Iwaring  hole  in  the  frame  caused  the  blade  connecting 
rod  to  bend.  The  l)ending  of  the  rod  requires  extra  energy 
and  increases  friction  in  the  bearing  surfaces,  thereby 
making  movement  diflicult.  The  kit  compensates  for  such 
inaccuracies  that  occur  during  damper  construction  or 
assembly. 

Mora  information?  Circia  Itam  57  on  postcard,  page  140. 


Sheet  Metal  Ball  Joints 


Pre-fabricated  sheet  metal  flexible  ball  joints 
nounced  by  Spincraft  Inc.,  Milwaukee,  Wis.  T 
are  available  in  eight  pipe 
ranging  from  to 
12  inches 

The  flexible  ball 


Industrial  Gas-Oil  Burner 

An  industrial  combination  gas-oil  burner,  ty|>e  DFG,  is 
l>eing  produced  by  Rol>ertB-Gordon  Appliance  Corp., 
Buffalo,  N.  Y.,  manufacturers  of  industrial  and  residential 
heating  equijmient. 

The  dual-fuel  burner  operates  on  city  gas  and  No.  2 
oil,  and  is  available  in 
three  sizes  with  input  ca- 
pacities  from  3()0,(K)0  to 

Assembled,  wired,  and 

fire-tested,  the  combina- 

tioii  burner  can  be  put 

in  o|)eration  in  installa-  ^ 

tions  where  pressure  or 

tem|ierature  changes  require  automatic  fuel  switch-over. 
Manual  switch-over  is  possible  and  can  l>e  arranged  to 
over-ride  the  automatic  switch-over  control. 


can  Ik*  used  in  ii  _ 

tions  such  as  exhaust  sys-  .. 
terns,  fur  dust  and  noxious 
fumes,  and  in  blower  sys- 
terns,  for  conditioning  ^ 

and  ventilating.  Pre-as- 
sembled,  they  are  made 

from  three  pieces  and  do  not  re<|uire  heavy  supports. 

The  manufacturer  points  out  that  the  7  and  9-in  sizes 
provide  a  total  arc  of  45  deg;  all  other  sizes  {lermit  a 
55-deg  total  deflei'tion. 

Information  and  prices  for  standard  units  or  special 
sizes  and  heavier  gages  or  special  materials  can  l>e  ob¬ 
tained  on  request  from  the  manufacturer. 

More  information?  Circle  Item  60  on  postcard,  page  140. 

{Concluded  on  page  138) 
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TWO  VlfWS  of  rtt*  radiant  Pan«l  haating  layout  bafora  concrot* 
(lab  wai  pourad.  Floor  oroo  ovor  17,000  tq.  ft.  Syttom  wot  im* 
buddad  in  dob  4".  Grovol  fill  it  6"  daap.  CoUt  or*  12"  OC 
Syitam  it  dividad  into  4  zonat,  with  all  tupply  and  raturn  linat 
alto  of  coppar.  Nota  adga  intulotion  at  right  in  larga  photo. 


Radiant  Panel  Heating  (its  perfectly  into  the  grow* 
ing  trend  to  l*story  school  construction.  It  means 
warm  floors,  no  drafts,  and  a  healthier  atmosphere 
for  scholars.  To  the  architect  radiant  panel  heating 
means  greater  latitude  in  design,  more  usable  space 
for  the  money.  And  for  the  user  it  means  greater 
heating  efficiency,  lower  redecorating  costs  and  less 
cleaning  and  maintenance  than  when  old-fashioned 
heating  methods  are  used.  The  ideal  material  for 
panel  heating  is  copper.  For  no  other  metal  or  alloy 
has  all  the  desirable  construction  characteristics  of 
this  "ageless"  metal. 

To  the  contractor,  the  use  of  Revere  Copper 
Water  Tube  means  easy  bending  and  handling  .  .  . 
its  long  60'  lengths  require  fewer  fittings,  the  solder 
fittings  used  eliminate  the  need  for  welain^,  wrench 
work  and  thread  cutting,  while  its  lasting,  non* 
rustinf^  qualities  have  been  proven  through  the 
centuries.  Even  being  buried  in  a  concrete  slab 
doesn’t  bother  enduring  copper.  Copper  is  the  metal 
you  can  trust. 

Keep  out  of  trouble,  protect  your  reputation  for 
quality  work . . .  use  Revere  Copper  Water  Tube  for 
air  conditioning  lines,  radiant  panel  heating,  hot 
and  cold  water  lines,  underground  service  lines, 
waste  stack  and  vent  lines,  processing  lines.  See  the 
Revere  Distributor  nearest  you  today.  And,  if  you 
have  a  technical  problem,  he  will  put  you  in  touch 
with  Revere’s  Technical  Advisory  Service. 

COPPiR  AND  BRASS  INCORPORATED 

F»mnii0d  ky  Paul  Rtvtrt  in  IWI 
230  Park  Avenue,  New  York  17,  New  York 

MiUu  Bshtmon,  Md.;  Chics^  and  IU,{  OtirMi,  Mkb.;  Lti 

AnvUi  and  Rhitrudt,  CsU/.:N*t0  Ihd/ord,  Mau.;  Ram*.  S,  Y. 

Ojfictiin  PrincipalCdits.  DitfrikmtartEparywkari, 


MANCHESTER  ELEMENTARY  SCHOOL 

Manchester,  Missouri 

AnkiUct:  CHARLES  W.  LURENZ.  Kirkwood,  Mo. 

Cantractor:  jUENGEL  CONST.  CO..  Si.  Louit,  Mo. 

Radiant  Htatmg:  BAGLEY  Si  COMPANY,  Inc..  Robenton,  Ml, 

Rrwrr  Diarikmttr:  GRINNELL  COMPANY.  Inc,  Si.  Louit.  Mo. 
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(Concluded  from  po^e  136) 

Motor-Dri v*n  Tube  Cleaner 

An  electricaiiy-driven  cleaner  for  air  conditioning  con- 
denaer  tul>e«,  %  to  %~in.  01),  is  announced  by  'fhotnas 
C.  Wilson,  Inc.,  l^)ng  Island 
City,  N.  y.  Called  the  AB  Tul»e 
(Cleaner,  it  is  designed  for  sim¬ 
plicity  of  o|>eration  in  the  rapid 
removal  of  algae,  slime  and  mud 
deposits.  Its  use  results  in  the 
reduction  of  condenser  head 
pressure. 

I‘^uip|>ed  with  a  carrying 
handle  and  a  built-in  base,  the 
cleaner  is  lightweight  and  port¬ 
able.  It  is  powered  by  a  )4-hp, 

'M-SO-rpm  motor,  available  in  1 10-220  v  a-c,  and  single 
phase  only.  The  motor  drives  an  expanding  brush  ( ar¬ 
row  i  attached  to  a  flexible  shaft. 

.Several  types  and  lengths  of  flexible  shafts  and  metallic 
casings  are  available  for  various  tulie  sizes.  The  assembly 
is  attached  to  the  motor  by  means  of  a  grooved  spline 
connection. 

Mora  information?  Circia  Itam  61  on  postcard,  page  140. 

Trailer  Carries  Pipe  Shop 

A  line  of  mobile  pi{)e  shops  is  announced  by  Caines- 
Collins,  Los  Angeles,  Calif.,  manufacturers  of  automatic 
pi|>e  threading  and  cutting  machines.  The  first  of  the  line 
to  lie  introduced  is  a 
trailer,  designed  for  the 
company’s  Thred-O- 
Matic  44.  to  |>ermit  on 
the  job  cutting  and 
threading  of  pi|>e. 

The  trailer  can  l»e 
hitched  (»nto  a  car  or 
truck  and  has  enough 
room  to  accomiiKMlate  a 
generaUir  to  o|>erate  the  pi|)e  machine.  By  undoing  four 
bolts,  the  wheels  «»f  the  trailer  can  Ik*  moved  forward  on 
an  eccentric  axle,  and  the  trailer  platform  can  be  lowere<l 
to  the  ground  to  jiermit  operation  of  the  machine.  This 
eliminates  the  need  for  removing  the  machine  from  the 
trailer  in  doing  field  work  «*r  when  the  ma<'hine  is  moved 
around  a  plant  to  where  it  is  needed. 

The  total  weight  of  machine  and  trailer  is  ]K(M)  lbs. 
Mora  information?  Circia  Itam  62  on  postcard,  paga  140. 

Cooling  Towor  Fan  Propollors 

F'an  propellers,  with  18-B  stainless  steel  blades  and 
rivets,  for  cooling  towers  are  being  made  by  Alloy  Pro- 
(leller,  Zelienople,  Pa.,  in  addition  to  its  standard  steel 
propellers. 

Both  the  stainless  and  standard  steel  profiellers  are 
designated  Type  QC,  and  are  available  in  sizes  from  12 
to  48  inches  in  diameter.  All  of  the  various  size  profiel- 
lers  are  made  with  a  choice  of  at  least  three  bore 
diameters,  ranging  from  the  smallest,  5/16  in,  on  the 


12-in  size  to  the  largest,  1%  in,  on  the  48-in  size.  On  the 
3f>,  42,  and  48-in  diameter  pro|>ellers,  seven  different 
bore  diameters  are  available,  each  with  a  standard 
keyway. 

A  variety  of  finishes  are  offered  for  the  propellers; 
however,  a  red  enamel  finish  is  standard,  and  a  red 
chromate  prime  coat  can  be  had  at  no  extra  cost. 

More  information?  Circle  Item  63  on  postcard,  page  140. 

Heating  System  for  Schools 

A  hot  water  heating  system,  the  Wind-O-Line,  for 
schools  is  introduced  by  John  j.  Nesbitt,  Inc.,  Philadel¬ 
phia,  Pa.  The  feature  of  the  system  is  the  savings  it  makes 
possible  through  the  elimina¬ 
tion  of  pi|)e  trenches,  and 
through  the  use  of  smaller 
piping  and  pum|>s,  and  fac¬ 
tory-assembly  of  the  piping 
within  the  unit  ventilator.  In 
addition  to  the  savings,  the 
company  claims  that  its  sys¬ 
tem  will  produce  greater 
classroom  comfort. 

The  system  uses  two  com¬ 
ponents:  the  Syncretizer  unit 
ventilator  and  the  Wind-()-Line  gravity  radiation.  The 
latter  can  lie  either  wall-hung  or  concealed  behind  the 
cotnpany’s  storage  cabinets;  its  tubing  serves  as  the  sup¬ 
ply  and  return  piping  for  the  unit  ventilator  and  provides 
moderate  gravity  radiation  along  the  sill  to  protect  against 
cold  window  down-drafts. 

Direct  control  of  the  water  tem|H*rature  by  outdoor 
tem|)eratures  increases  the  system's  heating  capacity  ac¬ 
cording  to  the  heat  load. 

More  information?  Circle  Item  64  on  postcard,  page  140. 

Boiler  for  Large  Installations 

A  gas-fired  boiler  designed  for  steam  or  hot  water  heat¬ 
ing  and  large  volume  indirect  water  heating  is  introduced 
by  Bastian-Morley  Co., 

Inc.,  La  Porte,  Ind.  Called 
the  Series  t>00,  the  boiler  is 
an  addition  to  the  com¬ 
pany’s  Arrow-Line  of  boil¬ 
ers. 

.Suitable  for  service  in 
fai'tories,  hotels,  schools, 
and  office  buildings,  the 
boiler  is  approved  by  the 
ACA  for  all  gases,  includ¬ 
ing  LP-gas  and  LP-air.  It 
is  available  in  3(>  sizes,  6  to  41  sections,  with  input  ca¬ 
pacities  ranging  from  625,000  to  .5,(NK),(K)0  Btu  per  hr. 

A  feature  of  the  boiler’s  design  are  the  internal  steam 
separators  cast  into  each  cast  iron  section.  The  boiler  is 
encased  in  Filierglas  insulation,  and  electronic  controls 
for  it  are  optional  at  extra  cost.  Specifications  and 
roughing-in  dimensions  are  available  from  the  manufac¬ 
turer. 

Mora  information?  Circia  Itam  65  on  postcard,  paga  140. 
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PRODUCT  INFORMATION  SERVICE 

Um  tiM  potto9<«lf  postcord  boiow  lor  furtlior  inforrootiott  on: 

•  N«wc  of  Equipment  and  Mcrtorialc  o 

or  o  copy  of  tho  folowing  WjtMIM  ” 

•  Now  Cotalof^^F^ 

Ordo  tho  itoiii  Numbors  in  which  you  oro  bitorostod  end  print 
doorly  your  nomo  ond  oddross  with  tMo. 


MIXMMI  VALVB  ByYIMq  BMle 

tjrpw  of  thonaostatle  water  mfadac  ▼ahraa 
art  tka  niblaet  of  a  prwiJMwaJ  tHqrInc 
colda,  CBGM.  publlalMd  bjr  Laenard  Vahra 
Co.,  Oraaaton,  M.  L  Tko  lUnateated  foldar 
showa  and  daaartbaa  varlooa  tjrpaa  of  thar* 
moatetle  ailaara  aaaordinc  to  oaa  and  ghraa 
teduiteal  ite*^**  ■taaa,  eapaatttea, 

and  othar  apaalflcattona. . Nam  U4 

eaMTiM^fALvn  am  oatai.— 

An  S-paga  catalog,  Ballatln  C4.  aovaring 
Ita  aalaetion  of  tbarmoatatlc  aoatral  valvaa, 
la  laaoad  bjr  Lawlar  Automatla  Ceadrola 
Inc..  Mt  Vomon.  N.  Y.  The  catalog  aon- 
alate  of  aaetiona  eovarlng  tenwafatura 
r^alatora,  tempering  vataaa.  abawar 
valvaa,  water  oontroUara,  water  praaaora 
aquallaora,  photographic  controla.  and  boa* 


WATn  NBATUI  sum  IMfLA-A  tool 
for  determining  the  ataa  of  a  Burkay 
commarelal  water  heater  inatallatlon  la 
provided  by  a  allda  mla,  latuad  by  Parma* 
glaa  Dlv.,  A.  O.  Smith  Corp.,  Kankakee, 
111.  Tba  allda  rule  baa  taro  operating  facea, 
one  for  apartment  aixlng  and  another  for 
raatauranta.  By  feeding  In  primary  date 
on  the  number  of  apartmanta  and  tea 
numbera  of  rooma  In  aach  apartment,  the 
uaar  fimla  tea  allda  rule  coming  back 
arith  tec  alia  and  number  of  water  heat- 
era  teat  will  faaalbly  carry  tha  Job,  alao 
the  alaa  of  tha  atoraga  tank  In  gallona 
naadad  to  bold  hot  aratar  for  tha  building. 
By  datermlnlng  the  ^proximate  number 
of  boura  of  diabwaahlng  parioda  and  the 
maximum  number  of  people  aerved  at  the 
mala  meal,  the  oppoatte  face  of  tha  allda 
rule  glvaa  tec  aratar  beater  and  tank  alaa 
naadad  for  raateurant  oparatlona.  Other 
data  of  a  helpful  nature  la  alao  printed  in 
detail  on  tha  aUda  rule . Item  IM 


publleatlon  of  an  algbt-paga  buOctln  on 
rigid  plaatlc  fabrleationa  and  ptpa  la  an* 
nounead  by  Tba  Atlaa  Mineral  Pioteiate 
Co..  Mertatawte  Pa.  Iba  buBattai  ovtUma 
tba  uaa  of  Type  X  yolyvlayl  ahlorida  In 
tec  fabrteatloa  of  anbauat  ayatanM,  proa* 
am  agulpmaat.  and  prnaamlag  tanka.  Tba 
raaiatanoa  obaraatoriaUca  and  phyaleal 
propartlaa  of  tba  plaatio  are  Inaludad  In 
tba  aaotlim.  Akm  Included  In  tha  buUattn 
la  a  aaatlon  on  plaatio  pipe  and  Sttlnga- 
Daaarlptloa  eod  tabim  on  and 

phyaleal  proparttoa  of  Type  X  and  XI 
p(dyvlnyl  chloride  and  atjrranc  eopolyaaar 
rubber  raaln  bland  rigid  plaatio  pipe  ia 


IMBUSnUAL  VALVS  SATAAM-nA  con* 
danced  Mllvaco  eatalog.  No.  Bm.  of 
bronaa  valvm  for  tea  plumbing  and  beat* 
lag  Induatry  ia  laauad  by  Milwaukaa  Valve 
Co.,  Milwaukee.  Wia.  Tba  t  page  t*eolor 
catalog  coven  W  different  typaa  of  vahraa 
In  a  variety  of  atam.  Uated  with  tbeir 
daaerlptlona,  alaaa,  and  welgbta,  are  gate 
valvaq  angle  valvaa,  globe  vahrm,  eback 
valvaa,  manifold  bandar  unite,  foot  valvaa. 
atrainara,  needle  point  vatvae,  and  relief 
vahraa.  The  buUatin’a  daaign  lata  tba  uaar 
aea  at  a  glance  tee  right  type  vahre  for 
any  Inatallatloa — ...Nam  Isa 


booklet.  The  PbUadelpbla  Slary.  la  pub* 
liahed  by  Trlan,  Ina.,  MaKem  Boctm  Pa., 
on  tec  appUaatem  of  ita  Mactroola  akr 
cleaning  equlpaaent  la  the  city  of  Willndal 
pbia.  Tba  booMal  trile  of  tea 
provided  by  tho  oquipmant  ia  many  dbrar* 
allied  applicetiena  ia  aome  of  tba  cMyb 
moat  praaMneat  buildtnsa.  Xt  ie  alaaMSad 
by  the  company  aa  Qeagrapbia  Study 
as*ia. _ .... _ _ _ .... _ Nam  ut 


eOMPMSSSB  AIK  NANMMK  **.  Tho 
flrat  a  pagm  of  bullottn  Me.  no.  publlabad 
by  Sareo  Co.,  Inc.,  Maw  York,  M.  Y.,  coat* 
prlaa  a  handbook  with  hook-up  tectehea 
to  help  uaaro  of  compramad  air  to  im¬ 
prove  the  eapaeity  of  their  Inatellatiena. 
The  enmpwmad  air  handbook  featuraa 
cooling  controla  lor  eompraeaor  jaMtete, 
aftercoolera,  and  iateraoolara.  It  Mae  dc- 
acrlbm  drain  trape,  eleetrio  tbamMetete, 
and  preoaure  awltehaa..... . Nam  US 


PAMPNUT  Otm-INM  IM  IIATIMM** 

Att  Uteetrated  pamphlet,  entitled  What 
Standard  Do  You  Demand,  and  outlining 
tha  aIgnISaance.  advantagaa  and  baaia  of 
IBB  rattagi  of  boilera.  baaaboarde,  and 
commercial  Snned-tuba  radiation,  la  pub* 
liahed  by  Inatltute  of  Boiler  and  Badlator 
Manufactniere,  Maw  York,  N.  Y.  Written 
for  arebltocte,  anginaari,  bulldara,  and 
oteara  who  apecify  or  Inatall  beating 


BATA  ON  TWB  STABS  PtNSPS— A  U* 

page  pamphlet.  Bulletin  107,  deacribing  It 
modala  of  t-atago  reganaratlve  turbine 
pumpa  la  odterad  by  Boy  B.  Bote  Co.,  Bock 
laland,  IIL  It  contalna  illuatrated  photo* 
grapba.  numeroua  crom  eection  dlagrema 
iUuatrating  tho  prineiplo  of  operation,  data 
<m  macbanleal  aaala  availablo.  inatallatlon 
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MATn  AM*  PM 

fiMr  litf  lattM,  «Mk 


fhrlMg  ttm  «p««Mea> 
Ml  MMMlIag  4Bte  of 


•M  aC  m  hoalaw  m 
bp  aaawir  MIS.  Co^ 
■-M  iwMn  a  a 


Pa.  Mtotto 


ar  aa  a  japan  aatt  haalar.  aaaattn 
BHW>U1  aaaara  anananjai  pM  aaU  baat- 


tloa  aa  a  aaalaa  of  aaaflraial  baat  faraaaaa, 
aad  PallailB  Mj4>  fta^^Mai  atmilar  te- 
tnnaaWBB  aa  aa»aH  aapaaUp  dart  faraana 
far  raaiiantiai  or  rnaiBiarrial  laatalla* 
tfaaa. - ...... - ... — Maai  m 


tfpa  m  waya  to  apfly  aawwaiiaai  aaa  ajB» 
alaai  air  oaajltti^aj  la  BMra  Onm  a  aaara 
al  fHOoBoat  Irpaa  of  balMfapi,  laagbij 
Mb  haaiaa  to  aiannfaaf  rlap  plaata  aai 

ratall  aalabUaluBaBtai  art  aalllBaj  1b  baak> 
lat  A^si  avallaMa  Mb  I.  L  Da  Peat 
«i  Mmmmn  *  Co..  WlbalMaB.  DaL  Ib- 
tMaj  OBMapoaU  to  Dattar  Air  CanjllleB 
lap  laatallatloiia,  tba  m-prnga  booklet  la  a 
aaaipnatlOB  af  aaml  tartiniaal  artlalaa  hr 
eutatandlag  aapbiaarlpj  eoBaaltanla.  lepa- 
rata  aaatlaaa  era  jaoalaj  ta  aaorPart  aeai. 
lac  af  llvlac  aaartaak  laeladliti  batata 
aad  apMaaat  houaaai  paMla  aaj  aaai> 


aata;  ouuBifaatBiiac  aad  waraboMtac 
ptaata:  mmI  retail  abapplac  aaatara  aa  wall 
aa  ladlvMiial  ateraa.  AaadMr  aMUae.  af 
partlettlar  lataroat  la  aiahMaata.  eaataloa 
■accadtnaa  aa  the  aM  paaatlaal  leoatloa 
af  air  aaajMoalac  apaliataat  fraat  a 
bulkUac  daalaa  ataaipitat, _ Haoi  US 


papa  aatalec  ef  paaatal  parpaaa  aoatrol 
iarlaaa.  laattidli«  a  aPMM  aaatlea  aer> 
tatatlnp  iaaipoBiBta  bp  bMaapewar.  far 
aaak  tppa  af  raotar  aaataal  appUoatlae.  ta 
aBBOBBaad  bp  aaaaral  WUhlrie  Ce..  Oaa* 
aral  Pa^aaa  Oaatrel  Oapt,  Pahaaaaiajp, 
H.  V.  DaaICBatoC  CWC-UMA.  tbo  S-oolar 

arlrlac  dlacnaaa.  aaC  CkaaaaloBa  aa  BMPlar 
atartara.  aaataatora.  ralapa,  aalaaelja. 
BWItabBa.  park  buttoaa.  aad  pUet  Cavloaa. 
Atae  laclajad  la  lafanaaMaa  aaatparlBC 
appllaatloaa  aad  aianta  of  aiaaaal  aad 
BMpaatla  aaatrol,  aad  aaraaa  Wn  llaa  aad 
radaaad  raHapa  ooatrcl.  Vho  apaalal  aoe> 
tloa  aa  aaatrol  aalaadea  dwwa  aa* 
Blaaari.  tppa,  aad  ratine  tba  aaaet  aaBi> 
paaaata  af  aM>ter  eeatral  apatama  for  aaeb 
bataapower  rattap.  taaladiBC  atartara.  peak 
battaaa.  hoalaN.  topatbar  wltb  thair  aadar 
Buaibara  aad  book  prloaa.  OCbar  data  eavar 
atartar  aiedldaatloaa.  aualllarp  tatartaaba 
aad  taaawBl  parta. - Naai  tU 
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A  »papi.  Ilhialratod  balloUa,  Jfe.  MS. 
•aplalatap  tbo  aaab  baaaPta  of  ladeor- 
oafdaor  biilldtaip  beat  aaatreta,  la  aParod 
bp  Antaaiatla  Darleaa  Co.,  laa..  Waatem 
Pprtapa.  HL  Ataaad  at  eoatraetora  and 
buildlap  owaara.  It  daaerlbaa  la  detail 
tbo  oporatloa  ef  S  dlPereBt  eoaM  iinlta 
for  bttlldfapa  of  varloaa  aiaaa  aad  baatM 
apataaw. - Ma  IM 


papa  ananal  aa  hlph  praaaara  air  trana* 
BdaakMi  la  pabllakad  bp  Coaaor  Paplaaar 
lap  Carp.,  Daabarp,  Coaa.  WbUa  eata* 
lopulap  tba  eoaapaap'a  llaa  ef  blph  paaB> 
aora  dMtuaara.  valvea.  aad  radadap  eHt» 
lot  rkaaihara,  tba  aBanual  la  virtaallp  a 
toxtbeok  wbleh  imdartabai  to  BMka  avalt> 
aUa  cerreat  data  aa  air  dlatrlbidlon 
taehaiqtw.  latenBatlea  of  valaa  to  air 
condlthmlap.  baatlap.  aad  voatllaUnc 
oaplnoan  la  prerldad  bp  tba  nMWWial 
Wbara  blph  praaaara  air  tranantlaalon 
map  be  tawd  to  advaatapo,  anplaaorlnp 
oeoaldaratlona.  alaiSa  aad  dual  duet  do* 
■Ipaa.  tppical  lapouta.  valoaitp  and  praa> 
aura  faetora,  duet  alalap  aad  conatruetlon, 
aad  aoBBd  eentrol  are  aaaoBp  tba  aubjoeti 
covered,  with  nuawroua  lUuatratloaa. 
ebarta  aad  aatoetloa  tablaa - Nam  US 

mUAPriM  M  PtPNM  PPSHNMT-BuUo- 
tla  IMSi.  pabHabri  bp  l>mrtar4UpdeB 
CaanpaBlaa.  Newark,  N.  S..  la  oelar,  aeveta 
tba  aaaantlata  partatnlnp  to  uadariNOttBd 
plplap  eoadalt.  It  Mwa  hew  Tbarm-O. 
TOa  aoBdait  ta  eoaatruatad  and  laatallad 
how  tba  piptap  ta  auppoctad,  aaeborad  aad 
puldod:  aad  the  arch  dlaaMtara  aad  baaa 
aiaaa  to  uaa  far  varioua  pipe  aombtaatleBa. 
It  dao  Bbeara  tba  U-tppe  eeadait  far  eaa* 
pipe  InatallatloBa  ar  Joba  bavlap  aaveral 
aauUl  plaaa................... _ .Nam  US 


lafonnaUoB  Bureau.  Now  York.  N.  Y. 
Patltled  Anthracite  for  Space  Beatlnp. 
the  fouT'papa.  Uluatratod  atudp  formed 
part  of  a  proaaatation  on  acwlp  dcvol- 
oped  aatoBuitie  anthracite  buraing  com* 
merelal  aauipment  dalivcrod  roeeatJp  to 
United  Statoa  povermneat  enplnoara  who 
aaloet  fuel  for  federal  buildiapa.  The  ra- 
print  lacludaa  a  atudp  of  tba  now  hard 
coal  burniap  aquipotent  whidi  ta  avail* 
ablo  la  tba  oraunereial  baatinp  Sdd.  U* 
tuatratloaa  Indude  a  nnap  abowiap  the 
fraipht  rate  ataucturo  within  a  UP-aille 
radiua  of  tbo  aathraoito  produdap  con- 
tara:  aa  aapinoorinp  diapram  abowiap 
buOdiap  baatlap  o:ieteacp.  and  a  tablo  of 
automatic  anthracite  oquipatent  aad  MDK 
ataam  eapaelttoa . Nam  US 


BMNSTBD  PAN  NWUJtTMl  ~  NImatad 
faaa  aad  tbalr  applicatieaa  are  tba  aab|aat 
ef  an  S-papa.  Uluatratod  buUotla  avaUaUa 
from  Kodp  Blower  Co..  Troatoa.  N.  S.  Tba 
buUotla  plvm  tbo  parfOTmaaco  data  of  lUaa 
dtatareat  aim  faaa  la  ef  m  at  varioua  atapm 
of  roatatoBoo  la  iaabm  of  water.  Two  tabtoa 
Hat  the  dbaeaelona  of  toro  dUfocaat  tppa 
roof  faaa  that  um  the  baale  btaaatod  blew 
ar  unit - Nam  US 

BNAMNim  AN  PIPC  PlkTINB-Ita  llao||| 
of  Tppo  FL  pta>o  line  fUtera,  dcalpaed  for^ 
removal  of  water,  oU.  dirt  and  pipe  aeala 
from  ooomraaaed  air  or  paa  liaoa,  ta  de- 
taUad  in  a  broeburc  available  from  Air* 
auwa  Corp.,  Cleveland,  Ohio.  The  litera* 

J  ture  ta  iUaotrated,  aad  containa  enpiaoer*  ** 
^  lap.  operatinp,  aad  applicatioa  informa¬ 
tion.  Alao  Included  la  It  ta  a  taUe  tor 
computinp  the  correct  dm  filter  for  a 
pivea  InataUatloB.  One  pope  ta  devoted 
to  apacIfleatlonB  of  all  the  compaap*a 
ataadard  aaodcla . Nam  US 


BPPBBiT  STSTMS  •ATALM-A  IS* 

papa.  Swelor  aatatap  covarlap  Ito  Una  of 
low  temperature  retriperatioa  equipment 
la  taaued  bp  Buab  Mfp.  Co..  Waot  Hart* 
ford.  Coaa.  InalBdad  la  the  catalop  are 
liluatratlona,  apatam  dlaprama,  aad  apecifl* 
cationa  on  bet  paa  defroat  apatema,  elec* 
trie  defroat  apatoam,  aad  plpeol  defroat 
product  coolora  m  weU  m  water  defroat 
unit  eoelera. - Nam  U7 

ANTNNABITB  SNMIPaiSNT  STMY-*-An 
onpInaaTlnp  appraiaal  of  Om  faetora  in¬ 
volved  la  fuel  aad  oquUMaeat  mlactlon 
for  buildiapa  la  the  aaatem  aoaboard  of 
the  Ualtad  Statoa  to  available  la  reprint 
form  to  enplnaera.  beatlnp  contractora, 
aad  buildlap  operatora  from  Aathraette 


I  -saasas  asa  | 

I  >sasass  ggs  | 


FMTAMAL  PNABNBT  ■KVM«r--A  pic* 
todal  review  of  Ha  aatire  line  of  hmtinp. 
air  condltioBinp.  ventilatlnp,  and  boat  ex* 
chaape  aquipBMnt  la  puUlabed  bp  The 
Traaa  Co..  La  Croam,  Wla.  In  the  SS*papc 
publleatloB,  the  compaap  attempta  to  pro* 
aeat  Ita  oomplete  Una  rather  than  com* 
plete  information  on  a  alnple  product. 
The  htole  of  contenta  of  the  review  Uata 
the  nuadter  of  the  oompanp'a  buUetlna 
that  plve  complete  infonnatlon  on  in* 
dividual  producta — _ _ _ Nam  Ut 

ABSBNrriBN  OAOLtNA  SATALMt*-Ab- 

aorptioa  rcfrlperatinp  machlnm,  which 
produce  larpo-capacitp  coollap  from  ateam 
and  uae  plain  water  aa  a  refrlperant,  are 
deacribed  la  a  SS-pape  catalop  prepared 
bp  Carrier  Corp.,  Spracum,  N.  Y.  The  ma* 
cblnm  are  produced  in  coollap  capaclUea 
of  ISO  tona  aad  up  for  air  coadltloBlag 
aai  for  prooam  refrlperatlen  applicatiOM. 
Tba  catalop  haa  been  daaipaed  for  um 
bp  lapmen  aa  weU  m  tachniciana  aad 
coBCttltlnp  eapiaoera.  For  example,  the 
operation  of  the  complex  refrlperatlon 
cpcle  la  explalaed  la  four  atepa.  Impor¬ 
tant  fmturea  of  the  abaorptloa 
are  lOuatrated  bp  teatimoniata  from  promt* 
aeat  buaiBaaa  aad  Induatrlal  umra.  Ca* 
pacitp  ratlapa  are  Uatod  in  eaap*to-read 
taldm  aad  phpaloal  charactertatica  for  the 
SI  dUforent  BMxlela  are  ahown  in  a  double* 
papa  chart.  Alao  included  la  a  compre* 
heaahrc  Uat  of  Inatallationa  for  comfort 
and  laduatrlal  proeeaaiap  with  ra|»e* 
aentaUve  photoprapha.  Kaplneeriap  data 
Include  Uluatratod  nonle  arraasementa 
few  both  lataenal  coll  and  open  tppe 
Btecblam.  pipe  connaettoa  data.  aactlOBB 
on  clactric  wlrlap,  aad  bow  the  coatrol 
apatam  Matlona _ Nam  IIS 


i  I  i  i  li 


John  Armstrong  (right),  prosidont  of 
Dolto  Enginooring  and  Conditioning 
Co.,  East  Orango,  N.  J.,  and  A.  G. 
Scott,  Colonoso  plant  onglnoor,  discuss 
finol  dotails  of  tho  installation  just 
prior  to  putting  tho  system  into  sorvico. 


To  solve  a  problem,  first  get  to  the  center  of  it; 
and  that’s  just  what  the  engineers  of  Celanese 
and  Delta  Engineering  did  at  the  Celanese  Corp. 
of  America’s  Summit,  N.  J.  research  lab. 

The  nub  of  the  problem  called  for  controlled 
temperatures  to  be  made  available  throughout 
the  building  for  research  and  pilot  plant  work. 
The  solution  centers  on  a  |»-lc  brine  storage 
chiller  centrally  installed  in  the  basement. 
Around  it  is  the  system  of  the  closed-circuit  type, 
composed  of  compressor,  pumps,  brine  make-up 
and  mixing  tanks,  with  all  instruments  and  con¬ 
trols  mounted  in  a  centrally  located  control 
panel. 


Elimination  of  the  conventional,  open  roof 
tanks  means  a  clean  system,  while  careful  inte¬ 
gration  of  units  ensures  ease  of  maintenance. 
This  compact  He  chiller  installation,  requiring 
only  minimum  insulation  and  floor  space,  is  fac¬ 
tory  assembled  in  the  780  gal.  brine  storaie  tank. 
From  here,  brine  is  circulated  throughout  the 
building  at  —  15®F.  to  —  10“F,  with  Freon  22 
used  as  the  cooling  medium. 

We  believe  that  you,  like  the  Delta  Engineer¬ 
ing  and  Conditioning  Co.,  will  find  it  easy  and 
profitable  to  work  with  He  specialists  in  the 
design,  manufacture  and  application  of  heat 
transfer  equipment.  Write  for  information. 


The  Patterson-Kelley  Co.,  Inc. 

960  Burson  Street,  East  Stroudsburg,  Penna.  ^ 
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AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  195S  |4| 


Thermal  Stresses  in 
Building  Materials 

SfrcsMs  and  strains  in  such  materials  as  asphalt  caused 
by  temperature  changes,  an  ionization  anemometer,  and 
a  new  type  of  open  fire  are  discussed  in  this  month's 
letter  from  our  correspondent  abroad. 


London — “Curiouser  and  curiouscr  Alice  would  uii* 
doubti;dly  have  said  again,  if  she  had  been  alive  to¬ 
day  and  seen  some  of  the  equipment  being  used  for  re¬ 
search  in  the  heating,  ventilating  and  allied  fields.  True 
enough,  the  accompanying  illustration  is  of  fairly  conven¬ 
tional  apparatus,  and  some  people  go  so  far  as  to  decorate 
their  rooms  with  sculptures  and  mobiles  that  perhaps  do 
not  look  very  different.  But  the  illustration  to  a  recent 
French  paper  is  a  photograph  of  a  radio-telescope.  And 
with  good  reason;  it  had  actually  l>een  used  in  the  re¬ 
search,  besides  being  photogenic. 

Thermal  Stresses  in  Building  Materials 

A  radio-teles4'upe  is  a  large  framework  of  girders  out 
in  the  open  air,  supporting  a  number  of  wires,  which  no 
doubt  all  have  a  meaning  for  those  who  understand  the 
science  of  the  directional  reception  of  low-frequency 
dectro-magnetic  waves  from  outer  space.  But  G.  E.  Var- 
len  saw  the  specimen  at  Meudon  Observatory  as  an  ideal 
research  tool  for  determining  the  heat-exchange  between 
various  surfaces  and  their  surroundings,  llie  controls  and 
gearing  were  such  as  to  make  it  possible  to  point  the 
telescope  in  almost  any  direction  in  space  and  to  keep  it 
there  despite  the  rotation  of  the  earth.  Blocks  of  concrete 
with  emliedded  thermocouples  were  surfaced  with  layers 
of  asphalt,  aluminium  paint,  and  other  finishes,  and  made 
to  receive  radiation  from  the  sun  in  a  perpendicular  di¬ 
rection  while  the  time-temfierature  relations  were  plotted. 

With  reliable  figures  for  heat-exchange  and  surface 
temperatures  found  in  this  way,  the  author  goes  on  to 
assess  the  strains  and  stresses  in  various  materials  such  as 
asphalt,  rubl)er  and  glass.  (Cahiera  du  Centre  Scien- 
tifique  et  Technique  du  Baiiment  No.  22.  Cahier  202). 
In  full  sunahine,  a  roof  made  of  4  inches  of  concrete  with 
about  an  inch  of  asphalt  on  top  may  attain  a  surface  tem¬ 
perature  of,  say,  140  deg  F  with  the  underside  of  the 
concrete  at  about  82  deg.  A  sudden  shower  of  rain  out 
of  this  cloudless  sky  (this  is  a  theoretical  investigation) 
would  chill  the  surface.  Within  4  minutes  the  upper  sur¬ 
face  of  the  asphalt  would  be  cooler  than  the  junction 
between  asphalt  and  concrete,  where  in  such  a  short  time 
there  would  have  been  little  change.  This  reversal  of 
temperature  gradient  strains  the  material,  and  if  it  has 
lost  some  of  its  elasticity  with  age  cracking  will  begin, 
and  the  material  ceases  to  be  weatherproof. 

Climatic  Rasaarch  Laboratory,  Farnborough 

Farnborough  is  well-known,  rightly  or  wrongly,  as  the 
place  where  the  British  aircraft  industry  shows  off  each 
year  new  varieties  of  aeroplanes  that  cannot  be  made  in 
any  quantity  for  at  least  another  five  years.  It  is  also, 
apparently,  the  home  of  a  little-known  body  called  the 


Institute  of  Aviation  Medicine.  The  doctors  comprising 
this  organization  set  two  meml>ers  of  the  Institution  of 
Heating  and  Ventilating  Engineers  on  the  Air  Ministry 
staff  a  pretty  problem  which  they  described  recently  in 
a  paper  to  the  Institution  {Journed,  Vol.  22,  p.  201). 

The  specification  called  for  a  test  chamber  9  ft  by  9  ft 
by  IS  ft  long,  in  which  extremes  of  atmospheric  condi¬ 
tions  could  be  simulated.  The  air  was  to  be  variable  in 
temperature  from  15  to  180  deg  in  humidity  from  a  dew¬ 
point  of  — 0  deg  to  as  near  as  practicable  100%  R.H.  at 
the  higher  temperatures,  and  in  velocity  from  30  to  2,t>40 
f.p.m.  over  the  whole  cross-section  of  the  chamber.  The 
doctors  wanted  to  test  positive  and  negative  radiation 
from  the  walls,  and  the  effects  of  sunshine  and  rainfall. 
The  accuracy  of  control  required  was  :t  deg  in  tem- 
|)erature,  ±;  V^%  R.H.,  and  :±  I'/i  of  the  air  speed.  In 
addition  to  the  test  chamber,  three  other  rooms  were 
required,  for  acclimatisation  of  the  human  subjects,  for 
clothes  conditioning  and  for  clothes  drying;  these  pre¬ 
sented  few  problems  in  comparison  with  the  test  chamber 
conditions  and  control. 

In  the  discussion  on  the  pa|>er  the  contractor  said  he 
would  not  like  many  more  similar  jobs.  It  was  the  only 
one  in  which  he  had  not  understood  a  great  deal  of  what 
was  going  on  and  which  was  quite  definitely  beyond  the 
designing  capacity  of  his  office.  Testing  was  a  big  un¬ 
known  in  a  job  of  this  sort,  and  he  did  not  see  what  could 
stop  the  client  forcing  the  contractor  to  test  ad  infinitum 
in  the  case  of  a  plant  of  such  complexity.  A.  H.  Coombs, 
one  of  the  authors,  said  that  even  he  did  not  always  know 
what  had  been  done,  because  small  changes  were  some¬ 
times  made  with  the  sub-contractors.  Certainly  nobody 
during  the  construction  period  could  have  foretold  how 
it  was  all  going  to  work.  The  major  problem  derived 
from  the  need  for  laboratory  accuracy  of  control  to  be 
applied  on  full-scale  plant  with  commercially  available 
apparatus.  Another  difficulty  of  a  fundamental  nature 
derived  from  the  wide  ranges  to  be  covered.  Temperature 
control  was  not  very  difficult  because  the  air  was  re¬ 
circulated  and  the  insulation  was  such  that  heat  gains  or 
losses  were  very  small.  But  the  control  of  relative  hu¬ 
midity  proved  to  be  exceedingly  difficult.  The  sensing  ele¬ 
ment  read  directly  in  R.H.  and  produced  a  corresponding 
pressure-change  in  the  pneumatic  control  system.  At  15 
deg  an  inaccuracy  of  5%  in  R.H.  represents  0.59  grains 
of  moisture  per  lb  of  air;  at  180  deg  the  same  inaccuracy 
represents  227  grains  per  Ib.  'The  valve  seat  of  the  steam 
valve  was  moved  the  same  distance  whatever  the  tempera¬ 
ture,  and  since  the  whole  plant  had  to  be  sized  for  the 
maximum  load,  hunting  of  the  controls  at  low  loads  was 
to  be  expected.  These  troubles  were  overcome  by  means 
of  a  hand-set  coarse  adjustment,  leaving  the  automatic 
(Continued  on  page  144) 
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Get  Allis-Chalmers  Engineering  help 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  IfSS 


It  pays  to  rely  on  Allis-Chalmers  for  your  air 
conditioning  pump  needs.  Your  Allis-Chalmers 
representative  or  distributor  is  an  experienced, 
highly  qualified  specialist  who  will  help  you 
pre-engineer  the  setup  —  help  you  get  the  sim¬ 
plest  possible  layout  that  will  be  most  effective. 

G«t  ImiiiGdfotG  D«liv«ry 
From  Stock 

Allis-Chalmers  air  conditioning  pumps,  in  a 
complete  range  of  types  and  sizes,  are  carried 
in  stock  by  Regional  Warehouses  and  Author¬ 
ized  Distributors  throughout  the  country.  Your 
representative  will  show  you  how  to  expedite 
pump  selection  and  ordering.  Contact  him  be¬ 
fore  you  start  your  next  job.  A  M23 


Milwoukea  1,  Wisconsin 


ALLIS-CHALMERS 


(Continued  from  ftage  142) 

control  only  a  amail  duty  whatever  the  level  required. 

The  general  plan  of  the  inHtallation  in  a  roughly  oval 
tunnel,  *)  ft.  hy  9  ft.  a<|uare  or  9  ft.  diameter  in  croas- 
Mo  tion  made  of  Vm  i'>*  t^teel  plate  and  heavily  insulated 
with  cork  and  kapok.  The  test  chaml>er  is  part  of  the 
tunnel,  and  the  air  is  circulated  hy  means  of  a  120  in. 
axial  flow  fan  on  the  outlet  side.  'I'he  space  enclosed  by 
the  tunnel  is  used  for  the  coolers,  refrigeration  plant, 
steam  boiler  and  other  ancillary  equipment.  The  sizes  of 
most  iUmis  of  equipment  are  given  in  the  pa|)er,  together 
with  summaries  of  the  design  (talculations.  The  senior 
engineer  on  the  project  was  L.  V..  Kayner. 

Maasuremant  of  Air  Flow 

One’s  feelings  of  freshness  or  of  stuliiness  depend  on 
the  stimulation  or  lack  of  stimulation  of  exposed  areas  of 
the  skin,  and  in  normal  indoor  conditions  such  stimula¬ 
tion  de|iends  mainly  on  variability  in  the  motion  of  the 
air.  It  does  not  matter  which  direction  the  air  moves  in 
so  long  as  it  moves,  and  there  has  for  some  time  l>een  a 
need  for  an  anetnometer  which  was  truly  omnidirectional. 
Ilie  katatherimnneter,  no  longer  used  for  the  purpose  for 
which  it  was  originally  introduced,  is  generally  employed 
for  such  measurements,  but  it  is  slow  in  action.  In  conse¬ 
quence  it  only  gives  an  average  value  for  the  air  m<»ve- 
rnent  over  the  periiid  of  measurement,  thus  concealing 
much  of  the  variation. 

Vi.  I..  Welman  and  1.  K.  l-ovehak  have  |M*rfected  an 
ionization  anemometer,  which  is  des<-ribed  in  a  recent 
paper  in  the  Journal  of  the  I.H.V.K.  (Vol.  22,  p.  421). 
'I’he  ionizing  soun^e  is  radium-gold  foil,  which  is  free 
from  the  dangers  of  the  escape  of  radon  or  of  |K)lonium 
particles  into  the  atmosphere.  It  emits  alpha  particles 
which  have  a  |)owerful  ionizing  action  but  a  short  range. 
The  foil  is  cut  and  pressed  into  two  sha()e.s  similar  to  those 
used  in  making  a  tennis  ball,  and  applied  t<)  the  surface 
of  a  Y2  i>i-  diameter  ball-bearing  which  is  mounted  on  an 
Hi  in.  supporting  rod. 

This  ionizing  source  is  charged  to  a  positive  potential 
of  at  least  1(K)  volts.  It  is  surrounded  by  an  o|)en  collecting 
frame  of  dia.  10  cm.  which  is  just  about  the  maximum 


Special  test  room  with  free-stondirtg  open  fire;  oir-temperoture 
or>d  globe  thermometers  suspended  from  gantry.  ( l*hoto  courtesy 
Journal  of  the  Institute  of  Fuel) 


range  of  the  alpha  particles.  This  is  surrounded  by  a 
shield  cage  1.5  cm.  diameter,  which  is  too  far  for  the  alpha 
(rarticles  to  penetrate,  but  which  serves  to  collect  ions 
which  miss  the  cathode  frame  and  to  protect  the  instru¬ 
ment  from  outside  influences. 

The  current  is  a  maximum  at  zero  wind  speed.  As  the 
air  sjteed  increases  more  ions  miss  the  cathode  frame  and 
the  current  falls.  A  sensitive  amplifier  is  needed,  and  this 
is  descrilred.  The  instrument  is  suitable  for  measuring 
velocities  from  10  to  250  f.p.m.  Results  are  given  of  an 
investigation  of  air  movement  in  a  room  10  ft  by  10  ft, 
the  air  being  stirred  by  an  axial  flow  fan. 

W.  Haird  of  the  Kngineering  Test  Branch  of  the  Min¬ 
istry  of  Works  was  dissatisfied  with  known  methods  of 
measuring  air  quantities  at  grilles  when  balancing  air- 
conditioning  plants.  In  a  pa|>er  to  the  I.H.V.K.  (Journal, 
Vol.  22,  p.  28.5)  he  descrilies  an  electric  anemometer 
developed  for  this  purpose.  The  necessity  which  mothered 
this  invention  was  an  air-<'onditioning  installation  com¬ 
prising  1200  inlet  grillejs  supplied  from  un-get-at-able 
ducts. 

The  air  issuing  from  the  grille  is  collected  in  a  trumpet 
head  and  passed  over  fine  nickel  wire  grids  with  a  heater 
grid  between  them.  All  three  grids  are  designed  with  the 
minimum  resistance  to  air  flow,  the  cross  section  of  the 
part  of  the  apparatus  containing  the  grids  being  10  in.  by 
8  in.  (large  head)  or  in.  by  8  in.  (small  head). 

The  nickel  wire  grids  each  consist  of  a  single  length  of 
.54  or  .%  s.w.g.  wire  used  as  resistance  thermometers  and 
connected  to  a  simple  bri<lge  r'ircuit  with  a  slide  wire. 
With  a  constant  heat  input  to  the  heater  the  tenqrerature 
difference  is  inversely  proportional  to  the  air  quantity, 
and  a  straight  line  calibration  of  air  ({uantity  against 
slide  reading  can  l»e  obtained  on  logarithmic  paper. 

New  Types  of  Open  Fire 

As  a  heating  and  ventilating  appliance  there  is  much 
to  Ikj  said  for  the  open  coal  fire.  It  is  remarkably  cheap 
in  first  cost  when  reckoned  on  the  basis  of  maximum  heat 
output.  It  produces  adequate  ventilation,  and  “fresh” 
conditions  of  a  high  MKT  with  cool  air  and  good  air 
movement.  It  can  be  sat  by  and  watched  as  an  alternative 
to  television,  and  will  be  found  remarkably  free  from 
advertising.  On  the  other  hand  it  is  dirty,  troublesome, 
thermally  inefficient,  and  causes  cold  drafts  round  the 
ankles  and  the  back  of  the  neck. 

The  British  Coal  Ltilisation  Research  Association, 
which  is  an  independent  organization  supported  by  fi¬ 
nancial  contributions  from  the  National  Coal  Board  and 
coal  users  and  carries  out  research  into  l)etter  use  of 
coal,  has  been  devoting  some  attention  to  this.  An  im¬ 
proved  type  of  open  fire,  free-standing  and  giving  some 
convected  heat  has  been  developed,  and  is  now  available 
commercially.  The  appliance  can  be  seen  in  the  illustra¬ 
tion,  in  a  furnished  room  in  which  its  {terformance  was 
Iteing  tested.  Air  passes  round  the  back  and  sides  of  the 
metal  appliance  and  becomes  warmed;  also  the  throat  at 
the  base  of  the  chimney  is  restricted  so  that  the  air  flow 
is  only  about  2()(M)  cu.  ft.  per  hr,  as  against  the  TfKK)  to 
9(KK)  of  the  ordinary  open  fire.  If  one  attempts  to  cut 
down  the  airflow  in  an  ordinary  fire  by  throat  restriction 

'  (Concluded  on  page  162) 
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eumn-BMOKs 
stif-eommp  aotims  H»ve 
m  mnm  mums  wmsi 


which  feolure  would  he  most  inporloiit  to  you? 


CONSULTING  ENGINEIR 

*  "Oil,  fee  and  combination  oil/ 
•ai  firint  loti  mo  rocommond 
Cloovor-lrooki  boilorc  for  initallo* 
tien  anywhoro.  Eiclutivo  burner  do> 
ii(n  makot  It  peitiblo  to  Inter* 
chonfo  tac/eil  firing  In  10  locondt. 


ARCHITECT 

•  **S«lf*<«nloin«d  (•rtoin* 

ly  limplifitt  beitpf  room  plonninf 
—  pivot  ownort  mpMimum  wto 
from  ooch  tquoro  foot  of  tpoco. 
Civot  mo  floxibility  to  moko  botf 
uto  of  low  hood  room  condifiont.'* 


PLANT  OWNER 

*  ''Cloavor-trookc  boilorc  are  tope 
In  fuel  oconemyt  Forced-draft,  four- 
pose  construction  and  S  eq.  ft.  of 
hooting  surface  per  boiler  H.P 
osi-jro  mo  80%  operating  ofllcioncy 
when  firing  with  oil." 


OPERATING  ENGINEER 

*  "Cloavor-lrooki  boilers  sure 
ere  simple  to  mointein.  No  more 
smoko,  ashes,  clinkers  or  mossy 
boiler-room  conditions.  What's 
more,  I  got  porfermonco  I  con 
count  on  —  backed  by  foctory 
and  on -lob  tests." 


CONTRACTOR 

*  "toilers  ere  shipped  reedy  to 
Install.  With  service  linos  in,  my 
crows  hove  boilers  reedy  for  op- 
orotion  in  24  hours  or  loss  after 
delivery.  No  foundation  or  stock 
prablomi.  Cloovor-lreoks  furnishes 
storting  service,  too." 


PLANT  SUPERINTENDENT 

*  "I  got  all  the  stoom  I  need  for 
fluctuating  steam  demands,  from 
full  load  down  to  30%  of  rating. 
Automatic  burner  controls  assure 
instant  firing.  I  coll  that  roof  de¬ 
pendability." 


'pHESE  are  just  a  few  of  the  many  outstand* 
^  ing  features  that  have  made  more  than 
15,000  individual  Cleaver-Brooks  self-con¬ 
tained  boilers  first  choice  for  commercial, 
institutional  and  industrial  applications.  Get 
in  touch  with  your  nearest  Cleaver-Brooks 
representative  for  complete  facts,  or  write 
for  catalog  AD-100.  Cleaver-Brooks  Co., 
Dept.  G,  3  E.  Keefe  Ave.,  Milwaukee  12, 
Wis.,  U.S.A.  —  Cable  address:  CLEHRO  — 
Milwaukee  —  all  codes. 


•OILERS  —  STEAM  OR  HOT  WATER  —  FOR  HEATINO  OR  FROCESSINO  IN  SIZES  FROM  IS  TO  SOO  HF.  IS  TO  SSO  FSI, 

NOW  —  FIRST  SIZES  OF  THE  CB  BOILER  ARE  MADE  IN  CANADA,  TOO. 


What  Would  You  Do? 

R«pli«s  to  onginooring  and  oporating  preblama 
of  intarest  to  the  industrial  plant  engineer 


A\  available  supply  uf  cool  drinking  water  at  acces¬ 
sible  points  in  a  plant  is  considered  good  industrial 
management.  This  water  may  l>e  supplied  through  self- 
contained  units  or  through  a  central  system  which  may 
lie  either  a  closed  or  o|ien  type.  The  two  tyjies  of  central 
systems  are  descrilied. 

Should  you  have  a  problem  that  you  would  like  to  see 
treated  in  this  department  or  if  you  have  some  com¬ 
ments  that  you  would  like  to  add  to  the  discussion  sched¬ 
uled  for  the  next  issue,  you  are  invited  to  write  to  the 
Uitor. 


This  Month's  Problem 

Among  the  changes  being  planned  for  a  four-story 
industrial  plant  engaged  in  light  manufacturing  and  as¬ 
sembling,  is  a  central  refrigeration  system  for  cooling 
drinking  water.  I  hear  management  talking  about  an  open 
type  system  and  a  closed  type  system.  What  are  some 
outstanding  facts  about  each?  What  are  the  advantages 
or  disadvantages  of  Ihe  two  designs? 


Discussion  of  the  Problem 

In  a  cloHcd  circulating  system,  the  circulating  pump, 
generally  of  a  centrifugal  type,  keeps  the  lines  filled  with 
cold  water  so  that  when  an  outlet  is  ofiened,  there  is  al¬ 
most  an  immediate  flow  of  chilled  water.  With  this  type 
systSm,  it  is  not  necessary  to  run  the  water  for  several 
minutes  to  bleed  off  the  warm  water.  One  of  several  types 
of  evaporators  may  be  used. 

In  one  closed  type  system,  the  warm  water  is  pumped 
through  a  coil  located  in  the  lower  portion  of  a  brine 
tank,  and  the  outlet  from  this  coil  is  connected  to  the 
vertical  riser  leading  to  each  drinking  fountain.  In  the 
upper  portion  of  the  brine  tank,  is  placed  a  refrigerant 
evaporator  coil.  The  refrigerator  system  keeps  the  brine 
cool.  Water  is  cooled  in  one  water  cooler  and  is  then  cir¬ 
culated  by  a  pump  to  the  various  bubblers.  It  was  one 
of  the  first  distributing  systems  used  to  deliver  cool  drink¬ 
ing  water  and  it  is  still  being  used  in  buildings  such  as 
hospitals  where  an  absolutely  quiet  system  is  desired,  and 
in  buildings  where  refrigerant  lines  cannot  l>e  run  through 
the  buildings  ber-ause  uf  code  restrictions. 

The  circulating  system  consists,  in  general,  of  a  con¬ 
densing  unit,  a  water  cooler  of  one  ty(>e  or  another,  a 
circulating  pump,  a  numlier  of  water  bubblers  together 
with  the  necessary  insulated  piping  for  distributing  the 
chilled  water  to  the  bubblers.  The  system  must  have  some 
provision  for  venting  the  air  from  the  system  and  this 


Conduefad  by 

NATHAN  N.  WOLPERT 

Associafa  Editor 

vent  is  usually  installed  at  the  highest  points  in  the 
system. 

There  is  one  closed  type  system  in  which  the  warm 
water  enters  a  storage  tank  which  is  surrounded  by  a 
refrigerant  coil.  The  tank  containing  the  stored  drinking 
water  and  the  refrigerant  coil  surrounding  the  tank  are 
located  in  a  large  insulated  container  filled  with  fresh 
water  (water  without  salt).  From  the  lower  part  of  the 
tank  containing  the  stored  water,  a  line  leads  to  an  addi¬ 
tional  coil  located  in  the  water  bath.  This  bath  and  the 
drinking  water  storage  tank  furnish  a  large  amount  of 
hold-over  which  can  carry  the  cooling  load  during  peak 
{leriods.  With  this  system,  the  size  uf  the  refrigeration 
machine  can  be  appreciably  reduced.  This  means  a  lower 
cost  for  the  refrigeration  unit. 

Both  the  open  and  close  type  systems  are  similar  and 
differ  only  in  that  the  closed  system  is  under  pressure 
at  all  times  while  the  open  system  is  o|)en  to  the  atmos¬ 
phere.  In  the  closed  system,  the  make-up  water  is  fed 
into  the  suction  side  of  the  pump;  in  the  open  system 
the  make-up  water  is  fed  into  an  o)>en  tank  cooler  under 
the  control  of  a  float  valve. 

The  open  tyjie  system  may  or  may  not  have  a  circulat¬ 
ing  pump.  One  design  installs  the  system  on  the  tup  floor 
so  that  water  may  flow  from  the  open  type  tank  to  the 
various  bubblers  by  gravity.  If  a  pump  is  us(‘d,  water 
flows  from  the  open  tank  cooler  to  the  circulating  pump 
which  forces  it  through  the  distribution  system.  The 
pump  must  deliver  the  water  with  sufficient  pressure  to 
lift  the  water  to  the  top  uf  the  system  and  to  force  the 
water  through  the  highest  outlet  and  overcome  pipe  fric¬ 
tion  losses. 

Frequently  the  tank  cooler  is  placed  at  the  highest  point 
of  the  system,  in  which  case  a  pump  need  not  l>e  used.  A 
float  is  used  in  the  o()en  storage  tank  and  water  flows 
downward  by  gravity  to  the  various  outlets  on  the  floors 
below. 

[Concluded  on  pafie  lUf) 


Problem  for  the  Coming  Issue 

We  have  the  job  of  welding  nickel  alloy  tube  that  has 
light  wall  thickness.  There  seems  to  be  some  difference 
of  opinion  as  to  how  these  tubes  should  be  welded.  In¬ 
formation  is  wanted  on  the  method  to  use  and  what  prac¬ 
tices  should  be  followed  in  making  this  weld. 
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(POWERS) 


fLOWRITC  VALVt 
'TVPC  ■■■T' 


fO  %l. 

m<  I  TUMN  — < 


THE  POWERS  REGULATOR  COMPANY  I 


f r-.t,...  in  li  S  A 

•  '  yijut 


Want  control  for 
Water  Heaters  or 
Heat  Exchangers' 


FLOWRITE 

On*  of  Pow*ra 
Promium  Quality 
Diaphragm 
Control  Valve*. 
They're  simple, 
sturdy  and 
dependable. 


You  Will  Insure  Better  Temperature  Control  IF — 

fyou  use  the  right  type  regulator  and  proper  size 
control  valve.  Whether  a  simple  self-operating 
regulator  shown  at  left  is  required  or  the  air 
operated  controls  featured  here  .  .  .  you  can  get 
both  types  and  others  from  Powers.  For  further 
information  call  or  write  our  nearest  office. 


Powers  ACCRITEM  Temperature  Regulator  and 
FLOWRITE  Valve — th*  right  combination  for 
many  control  problems  whet*  pressure  and  ^ 

load  conditions  fluctuate  widely,  also  fox 
control  of  large  size  valves. 


Over  60  Years  of 
Temperature  and 
Humidity  Control 


Over 
50  Years 
Experience 
making  this 
type  of 
regulator 


(c28a) 


Air  or  water 
operated 


Control  Point 
easily  changed 


VALVES:  Available  in  a  variety  of  body  types  and  inner  valves. 


Ranges 


TWO-TEMPfSATUSE 
WATER  HEATING  SYSTEM 


ACCRITEM  TEMPERATURE  REGULATOR 


Gives  Close  Control  and  Years  of  Dependable  Service. 

•  Has  Adjustable  Throttling  Rang*  and  Calibrated  Dial. 

•  Simple,  Durable  Construction  assures  years  of  trouble- 
free  service. 

•  Easy  to  Install  •  Direct  or  Reverse  Acting,  revers¬ 
ible  on  th*  Job. 

•  Small  Size:  Regulator  head  is  2%"  wide,  3Vk"  high, 
bulb  is  12"  long  with  W  IPS  Connection. 

Fully  Described  in  Bullutin  316.  Writm  for  a  copy. 


MICW  tlWPtKtuH  WATH  IQ  ^ 
KfTCHiN.  lAUNDiV  Oi 


caewi**oa 
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WHAT  WOULD  YOU  DO? 

(ConrAuded  from  page  \4i(>) 


Where  there  i»  a  heavy  intermittent  demand  for  cool 
drinking  water,  an  open  type  circulating  system  may  be 
used.  The  advantages  of  such  a  system  are: 

1.  The  condensing  unit  is  usually  small,  as  the  stored 
cold  water  is  sufficient  to  take  care  of  intermittent  peak 
demands. 

2.  There  is  very  little  or  no  danger  of  a  freeze-up. 

.3.  An  arrangement  can  be  made  for  the  water  to  flow 


by  gravity,  thus  eliminating  the  pump  and  the  p«>8sible 
service  problems  connected  with  the  use  of  a  pump. 

Peak  loads  can  easily  be  taken  care  of  by  the  ice  stored 
around  the  refrigerant  coil.  The  refrigerant  temperature 
controls  the  formation  of  the  amount  of  ice  accumulating 
around  the  refrigerant  coil.  The  water  coil  can  be  placed 
on  the  opposite  side  in  an  open  tank  in  which  the  water 
level  is  controlled  by  a  float,  or  it  can  be  placed  in  the 
c;enter,  surrounded  by  the  ice-coated  refrigerant  coil.  As 
the  water  is  drawn  off  from  any  of  the  fountains,  fresh 
water  enters  the  tank.  By  spilling  this  fresh,  incoming 
water  over  the  ice  cake,  some  of  the  ice  is  melted  off. 
The  amount  of  water  entering  is  equal  to  the  amount 
drawn  off. 

For  this  information,  thanks  are  due  to  Joseph  Askin, 
an  engineer  who  has  had  extensive  experience  with  such 
systems. 

The  follouing  reply  is  in  answer  to  a  previous  question 
regarding  the  making  of  a  survey  to  see  that  the  many 
pumps  Ofterating  in  a  chemical  plant  are  being  used  prop¬ 
erly.  Selection  data  were  requested. 

'I'here  are  many  improperly  applied  pumps  in  use  today. 
In  addition  to  the  approach  you  are  suggesting,  1  should 
like  to  present  another  approach  which  is  of  great  benefit 
in  a  large  plant. 

When  a  chemical  plant  or  refinery  is  being  built,  one 
of  the  prime  considerations  is  the  amount  of  money  that 
must  be  invested  in  spare  parts  to  insure  100%  avail¬ 
ability  of  each  pumping  unit.  Furthermore,  a  high  per¬ 
centage  of  the  pumps  in  many  plants  are  small  in  size 
with  fairly  low  efficiencies.  Instead  of  selecting  a  large 
numlier  of  different  types  of  small  pumps  for  these  ser¬ 
vices,  I  favor  the  practice  of  selecting  a  pump  that  most 
nearly  fills  the  requirements  of  all  of  the  services  and 
standardizes  on  this  pump.  The  wasted  horsepower  might 
be  10%  of  one  horsepower,  the  cost  of  which  is  negligible 
compared  to  the  cost  of  stocking  parts  for  the  more 
efficient  pump.  Of  course,  when  the  horsepower  require¬ 
ments  of  the  pumps  are  large  or  when  the  pumping  job 
is  particularly  difficult,  individually  selected  pumps  will 
offer  the  cheapest  unit  over  a  period  of  years. 

This  opinion  is  being  presented  to  you  in  the  hope  that 
it  might  be  of  value  to  others  who  wish  to  standardize 
their  installation  to  effect  lower  over  all  operating  costs. 

I).  R.  Keck 
Chairman,  Standards  Program 
Celanese  Corporation  of  America 

Charlotte,  \.  C. 


Thermostat  Made  for  Blind  Couple 


A  sightless  couple  are  now  able  to  enjoy  the  same 
fingertip  control  of  temperatures  in  their  new  home  as 
their  more  fortunate  neighbors.  A  thermostat  which  can 
be  read  by  touch  has  been  specially  built. 

The  home  in  Cl<N|uet,  Minn.,  is  being  built  and  fur¬ 
nished  through  donations  from  the  community  for  a 
young  veteran  who  lost  his  sight  while  fighting  in  Korea 
and  for  his  bride,  who  has  been  sightless  since  she  was  13 
years  old. 

To  give  them  automatic  control  over  the  operation  of 


the  heating  plant  in  their  new  home,  engineers  at  Minne¬ 
apolis-Honey  well  adapted  one  of  their  round  thermostats 
so  it  can  be  easily  adjusted  by  touch.  To  obtain  the  de¬ 
sired  temperature  it  is  necessary  only  to  align  a  notch  in 
the  knurled  plastic  setting  ring  with  one  of  the  three  tiny 
buttons  installed  on  the  cover.  The  buttons  correspond 
with  60,  70  and  80  deg  F  thermostat  settings. 

The  instrument,  donated  by  the  company,  will  control 
the  operation  of  an  oil  furnace  being  installed  by  local 
heating  and  plumbing  contractors. 


148 


JUNE,  19SS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


wwwww'jS" 


■^^/////////; 


\VVV\\\\\V^5§^ 


EVERY  WORTHINGTON 
PACKAGED  LIQUID  CHILLER 

(in  sizes  up  to  2(X)  hp)  is 
factory  assembled,  tested, 
and  shipped  as  one  com¬ 
plete  package. 


Low-cost  operation,  easy  installation . . 

you  get  with  Worthington’s  new  packaged  iiquid  chiiier 


If  you’re  interested  in  process  cooling,  refrigera¬ 
tion,  or  air  conditioning,  take  a  long  look  at  these 
six  big  advantages  of  the  new  Worthington  pack¬ 
aged  liquid  chillers: 

LOW-COST  OPERATION  — Simple  variable 
capacity  control  exactly  matches  load  requirements 
—  results  in  unusually  economical  operation. 

EASY  INSTALLATION  —  All  units  are  shipped 
completely  assembled.  Only  simple  foundations  are 
needed. 

FACTORY  ENGINEERING  —  You  benefit  from 
Worthington’s  undivided  manufacturing  responsi¬ 
bility.  Worthington  makes  everything  —  compres¬ 
sor,  chiiier,  drive  and  controls. 


MINIMUM  FLOOR  SPACE  —  Efficient,  compact 
design  means  greatly  reduced  space  requirements. 

LONG  LIFE  —  over  a  million  dollars  worth  of 
research  went  Into  Worthington’s  Freon  compres¬ 
sor  —  all  aimed  at  making  It  the  most  durable  unit 
ever. 

WIDE  SELECTION  —  No  matter  what  you  want 
to  chill  —  water  or  brine  —  you  can  get  a 
Worthington  packaged  liquid  chiiier  that’s  exactly 
right  for  the  job.  Sizes  from  7  Vi  all  the  way  up  to 
200  hp. 

Want  more  facts?  Mail  the  coupon  today  for 
Bulletin  C-II(K)-B52.  It  tells  ail  about  specifica¬ 
tions,  features,  and  typical  applications.  a  s.u  v 


WvrthingtMi  C«rp«r«ti«N 

Air  CoMlitioMiRf  mm4  ■•fria«r«ti«n  Divitiaii 

HofritoR,  N.J. 


OantWiiMfi: 

PI«aM  Mnd  m«  your  n«w  IwMctln  C-1  t00-B52  on 
Worthington  Liquid  Chilton. 


AddroM. 


Cllmatm  ingln—r»  to  Industry,  Butinoss  and  tho  Homo 


DECRii-DAYS  FOR  APRIL  1955 


Citjf 


Abit*n«,  TcKOt  (A;  . . 

Albony,  N*w  York  (A) . 

Albuqu«rqu«.  Now  Mexico  (A) . 

Alpena,  Michigan  (C)  . 

^  nocondo,  Montana  (C)  . 

Asheville,  North  Carolirw  (C) . »  t 

Atlonto,  Georgia  (A)  . 

Atlantic  City,  New  Jersey  (C) . 

Augusta,  G^rgia  (A)  . 

Baltimore,  Maryland  (C) . 

Billir^is,  Montona  (A)  . 

Binghamton,  New  York  (C) . 

Birmir>gham,  Alabama  (A) . 

Bismarck,  North  Dokota  (A) . 

Block  Island,  Rhode  Islond  (A) . 

Boise,  Idaho  (A)  . 

Boston,  Massachusetts  (A) . 

Bozeman,  Montono  (C) . 

Butfolo,  New  York  (A) . 

Burlington,  lowo  (A)  . 

Burlington,  Vermont  (A)  . 

Butte,  Montono  (C) . 

Coiro,  Illinois  (C) . 

Charleston,  South  Carolina  (C) . 

Charlotte,  North  Carolina  (A) . 

Chattanooga,  Tennessee  (A) . 

Cheyenne,  Wyoming  (A) . 

Chicogo,  Illinois  (C) . 

Cir»cinnati,  Ohio  (C) . 

Cleveland,  Ohio  (A) . 

Columbia,  Missouri  (A) . 

Columbia,  South  Carolina  (A) . 

Columbus,  Ohio  (C) . 

CofKord,  New  Hampshire  (A) . 

Concordia,  Konsas  (C) . 

Dallas,  Texas  (A) . 

Dayton,  Ohio  (A) . 

Deer  Lodge,  Montana  (C) . 

Denver,  ^lorado  (A) . 

Des  Moines,  lowo  (A) . 

Detroit,  Michigan  (A)  . 

Devils  Lake,  North  Dakota  (C) . 

Dodge  City,  Konsas  (A) . 

Dubuque,  lowo  (A)  . 

Duluth,  Minnesota  (C) . 

Elkins,  West  Virginia  (A) . 

El  Paso,  Texas  (A) . 

Ely,  Nevada  (A)  . 

Escanaba,  Michigon  (C)  . 

Evansville,  Indiana  (A) . 

Forgo,  North  Dakota  (A) . 

Fort  Smith,  Arkansas  (A) . 

Fort  Wayne,  Indiana  (A) . 

Fort  Worth,  Texas  (A) . 

Fresno,  Colifornia  (A)  . 

Galveston,  Texas  (C) . 

Grond  Junction,  Colorado  (A) . 

Grand  Rapids,  Michigan  (A)  . 

Green  Bay,  Wisconsin  (A) . 

Greensboro,  North  Corolina  (A) . 

Greenville,  South  Carolina  (A) . 

Horrisburg,  Pennsylvania  (A) . 

Hortford,  Connecticut  (A) . 

Hatteros,  North  Corolina  (C) . 

Havre,  Montana  (C)  . 

Helena,  Montana  (A) . 

Houston,  Texas  (C)  . . . 

Huron,  ^uth  Dakota  (A) . 

Indianapolis,  Indiana  (A) . 

Jockson,  Missiuippi  (A) . 

Kansas  City,  Missouri  (A) . 

Krwxville,  Tennessee  (A)  . 

La  Crosse,  Wisconsin  (A) . 


Bee  readings;  (0)  Readings  at  a  point 

OB  outskirts  of  city. 

riLSTiMO’s  27th  Year  of  Publicatioo  of 

Monthly  Degree-Day  Data 

April 

1  Season  to  Apr.  30,  incl.* 

19S5  1 

1954 

1  Normal  j 

1  1954-SS  1 

19S3-S4  1 

Normal 

72 

30 

113 

2265 

2281 

2707 

455 

498 

597 

6322 

6012 

6642 

292 

96 

289  • 

4157 

3726 

4319 

562 

714 

762 

6968 

6770 

7366 

(a) 

765 

756** 

(a) 

6595 

6737*' 

182 

136 

285 

4031 

3672 

3962 

56 

65 

133 

2751 

2583 

2806 

402 

401 

468 

4474 

4038 

4528 

65 

56 

62 

2536 

2291 

2138 

203 

185 

326 

3994 

3524 

4130 

606 

661 

564 

6470 

6037 

6655 

411 

442 

570 

5961 

5704 

6232 

50 

55 

128 

2684 

2543 

2758 

475 

726 

657 

7854 

7602 

8496 

564 

563 

603 

5161 

4744 

5385 

621 

447 

453 

6113 

4912 

5549 

469 

442 

534 

5262 

4837 

5506 

(a) 

631 

731** 

(a) 

6617 

7724* 

414 

524 

636 

5944 

5708 

6405 

219 

324 

425 

5563 

5229 

5888 

557 

644 

681 

7184 

6789 

7420 

(a) 

699 

741** 

(a) 

6842 

7424* 

73 

100 

182 

3531 

3391 

3709 

31 

29 

43 

1822 

1586 

1769 

84 

112 

172 

3081 

3897 

3176 

80 

59 

179 

3270 

3063 

3339 

659 

550 

717 

5990 

5966 

6855 

294 

379 

518** 

5257 

4966 

5764* 

144 

164 

314 

4069 

3846 

4424 

268 

327 

531 

5253 

5050 

5727 

121 

185 

326 

4467 

4247 

4958 

47 

51 

77 

2604 

2068 

2284 

243 

234 

408 

4791 

4242 

5102 

578 

579 

660 

6695 

6333 

7146 

177 

227 

341 

4869 

4543 

5157 

52 

26 

75 

2146 

21 1 1 

2272 

237 

278 

435 

5120 

4555 

5373 

(a) 

686 

735** 

(a) 

6672 

7860* 

444 

333 

525 

5555 

4776 

5765 

236 

352 

438 

5882 

5568 

6183 

311 

442 

558 

5639 

5448 

6085 

509 

818 

750 

8803 

8509 

9301 

214 

226 

347 

4532 

4328 

4908 

334 

452 

543 

6600 

6202 

6892 

597 

842 

801 

8591 

8299 

8730 

345 

285 

477 

5496 

5246 

5456 

64 

17 

1  10 

2521 

2421 

2641 

765 

560 

639 

7491 

6420 

6759 

580 

748 

804 

7298 

7091 

.  7863 

157 

165 

251 

4226 

4036 

4264 

424 

711 

687 

8448 

8108 

8769 

82 

54 

127 

3096 

3080 

3164 

264 

346 

516 

5521 

5244 

5991 

57 

28 

90 

2193 

2195 

2356 

300 

98 

145 

2952 

2487 

2489 

9 

10 

30 

990 

1015 

121 1 

475 

248 

402 

5982 

3833 

5628 

358 

471 

606 

6112 

5866 

6647 

479 

592 

696 

7391 

6836 

7715 

136 

150 

241 

3765 

3454 

3760 

77 

89 

161 

3092 

2745 

3028 

291 

295 

423 

4939 

4616 

51 16 

449 

446 

528 

5654 

5188 

5893 

114 

97 

171 

2496 

1924 

2367 

71  1 

825 

597 

7273 

7188 

7717 

767 

746 

654 

7775 

6685 

7606 

18 

10 

27 

1134 

1108 

1276 

31 1 

546 

558 

7131 

6954 

7517 

235 

261 

432 

51 18 

4762 

5405 

46 

33 

81 

2233 

2081 

2202 

108 

172 

292 

4294 

4107 

4769 

109 

80 

196 

3513 

3277 

3540 

326 

463 

552 

6906 

631 1 

7295 

(•)  l>»u  Boc  svaiUblt. 

'Heating  Matoo,  cumulative,  from  Sept.  1. 

"SaoM  BOTBul  ngurce  aa  prrvioualv  lilted  bv  Hbatixo  axb  VtXTtLAT- 
I  MO  aince  new  Agurei  are  not  available.  All  odier  normal  bjruree  in  tbit 
table  are  baaed  oa  a  JO-year  penod  covering  1921  to  19S0.  inciustva. 
racentlz  compiled  and  publiihed  by  the  U.  S.  Weather  Bureau 

Figures  in  this  table,  with  eight  exoeptioni.  based  oa  local  weather 


ourean  reports.  Exceptioas  are  Utica  and  Lewistoo,  figures  for  which  arc 
fumisBed  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Coni..  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates  Col¬ 
lege,  Lewuton.  Me.,  respectively:  Anaconda.  Baceman.  Butte,  Deer  Lodge 
a^  Livingston  Mont.,  through  the  courtesy  of  the  Montana  Power 
Company.  Tacoaw  figures  through  the  courtesy  of  the  Tacoma  News 
Tribune.  I  Table  concluded  on  pagre  ItS) 
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Contemporary  design  of  the  new  Texas  Eastern  Transmis¬ 
sion  Corporation  office  building  contributes  to  the  beauty  of 
the  Shreveport,  Louisiana  skyline.  This  modern  14- 
story  building  is  the  home  office  of  an  organization 
which,  in  less  than  a  decade,  has  become  one  of  the  major 
natural  gas  transmission  companies  in  the  country. 
Individual  room  fan  coil  units,  using  chilled  and  hot  water, 
provide  year-round  air  conditioning.  Outside  air  for 
ventilation  is  supplied  thrmigh  a  space-saving  high 
vekx'ity  system. 


Engineered 
Air  Distribution 


High  velocity  for  space-saving 
air  distribution 


Texai  Fa^iern  Tranffniision  ( orporatinn  (Mfiie  Building,  Shrevrport. 
Arihiltiti'  NEII  D-SoMDAL  As$uciATi:S,  Shrevepofi.  CoHSuJling  r.ngi- 
Hteri  Cary  H.  Camhle  &  Associates,  New  Oricant.  Con 

traitor:  J.  A  JONES  CONSTRUCTION  Co..  Shfevepori.  Mtihanunl 
Coniracturt:  HUFI  MAN-WOLTE  SOUTHERN  CORE.,  Atlanta. 


Attractiv*  agM*'*"**  of  the  Borber-Colman  air  distribution  equipment  oppealed 
to  the  architect.  Uni-Flo  Sidewall  Diffusers  provide  efficient  distribution  of  the 
air,  free  from  drafts  and  disturbing  noise.  Each  diffuser  is  individually  adjustable 
for  simplified  balancing  of  the  system. 


Uni-Flo  Air  Valve  con  be  installed  directly  behind  the  grille  to  reduce  high 
velocity  air  to  conventionol  velocity  for  distribution.  Air  valve  is  adjust¬ 
able  through  grille  opening. 


Flexibility  of  Uni-Flo  Air  Valve  permits  installation  ot  junction  of  high 
velocity  trunk  ducts  with  conventional  velocity  brorKh  ducts  to  supply 
several  diffusers. 


BLAZING  THE  TRAIL  TO  better  air  distribution 


First  with  high  velocity  air  valves,  accessories 

Since  1947,  when  Barber-Caiman  intrtxluced  the  Uni- 
Flo  Air  Valve  (used  in  the  above  office  building),  the 
space-saving  benefits  of  high  velocity  air  distribution 
have  encouragcxl  applications  throughout  the  nation. 
High  velocity  makes  the  use  of  smaller  ducts  possible. 
The  patented  air  valve  transforms  high  velocity  air  to 
low'  velocity  near  point  of  room  entry,  with  minimum 


turbulence  and  noise.  Engineering  help  on  high  vcltxity 
applications  is  yours  by  calling  our  nearby  Field  Office, 
or  writing  us. 


Dept.  R,  1102  Rock  Street,  ROCKFORD,  ILLINOIS,  U.  S.  A. 

Field  OFticeg  in  Principal  Citiei 
Air  Ditfribufion  Product!  •  Automohe  Controls  •  Industrial  Instruments 
Aircraft  Controls  •  Small  Motors  •  Overdoors  ortd  Operators  •  Molded 
Products  •  Metal  Cuttirsg  Tools  •  Textile  Machinery 


D«gre«-Doys  for  April,  1955  (Concluded) 
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Land«r,  Wyoming  (A) . 

L*wi$ton,  Moin«  (O)  . 

Lincoln,  Nabrotko  (C) . 

Littia  Rock,  Arkonsot  (A)  .  .  ,  . 

Livingston,  Montono  (C) . 

Lot  Angalas,  California  (C)  ... 

Louitvilla,  Kantucky  (A) . 

LyrKhburg,  Virginia  (A)  . 

Mocon,  Gaorgio  (A) . 

AAoditon,  Wisconsin  (C) . 

Morquatta,  Michigon  (C) . 

AAamphis,  Tanrmtaa  (A) . 

AAaridion,  Mississippi  (A) . 

Milwoukaa,  Wisconsin  (A)  .... 
Minnaopolis,  Minr>asota  (A)  .  .  . 

Molina,  lllirK>is  (A)  . 

Montgomary,  Alobomo  (A)  .  .  , 
Nontuckat,  Mossochusatts  (A)  . 

Noshvilla,  Tanrmsaa  (A) . 

Naw  Hovan,  Conr>acticut  (A)  . 
Naw  Orlaont,  Louisiana  (C)  .  . 

Naw  York,  Naw  York  (C) . 

Nawork,  Naw  Jartay  (A) . 

Norfolk,  Virginia  (A) . 

North  Plotta,  Nabrosko  (A)  .  .  . 

Oakland,  Colifomio  (A)  . 

Oklahoma  City,  Oklohomo  (A)  . 

Omaha,  Nabrosko  (A) . 

Porkartburg,  Watt  Virginio  (C) 

Paorio,  Illinois  (A) . 

Philodalphio,  Pannsylvonio  (C)  . 

Phoanix,  Arizona  (A) . 

Pittsburgh,  Pannsylvonio  (C)  .  . 

Pittsftald,  Moss.  (A)  . 

Pocotallo,  Idaho  (A) . 

Portlond,  Mair>a  (A) . 

Portland,  Oragon  (C) . 

Providanca,  Rrxxia  Isiond  (A)  . . 

Puablo,  Colorodo  (A) . 

Rolaigh,  North  Carolina  (A)  . . . 
Rapid  City,  South  Dakota  (A)  . 
Raoding,  Pannsylvonio  (C)  .  .  .  . 

Rad  Bluff,  Californio  (A) . 

Reno,  Nevada  (A) . 

Richmond,  Virginia  (A) . 

Rochester,  Naw  York  (A)  .  .  .  . 
Roswell,  New  Mexico  (A)  .  . .  . 
Socromanto,  Californio  (C)  .  .  .  . 

St.  Joseph,  Missouri  (A) . 

St.  Louis,  Missouri  (C) . 

Solt  Lake  City,  Utah  (A) . 

Son  Antonio,  Texas  (A)  . 

Son  Diego,  Californio  (A) . 

Sandusky,  Ohio  (C) . 

Son  FrorKisco,  California  (C)  . . 
Soult  Sta.  Maria,  Michigon  (A) 

Savonrxsh,  Georgia  (A) . 

Scranton,  Pannsylvonio  (A)  .  .  . 

Saottlo,  Washington  (C)  . 

Sheridan,  Wyoming  (A) . 

Shreveport,  Louisiono  (A) . 

Sioux  City,  Iowa  (A) . 

Spokorta,  Washington  (A) . 

Springfield,  lllir>ois  (A) . 

Springfield,  Missouri  (A) . 

Syrocuta,  Naw  York  (A) . 

Tocomo,  Woshirxiton  (C)  .  .  .  . 

Toledo,  Ohio  (A) . 

Topeka,  Konsos  (C) . 

Trenton,  Naw  Jersey  (C) . 

Utko,  Naw  York  (O)  . 

Volantina,  Nabrosko  (C) . 

Wollo  Wollo,  Woshlngton  (C)  . 

Woshirxjton,  D.  C.  (C) . 

Wichita,  Konsos  (A)  . 

Williston,  North  Dokoto  iC)  .  .  . 
Winr>amucca,  Navodo  (A)  . . .  . 
Yoklmo,  Woshington  (A)  .  .  .  ^ . 
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eaL-X 


l-JfeS'i 


FOR  USE  WITH  FREON 
OR  WITH  HOT  AND 
COLD  WATER 


FOR  REMOTE  INSTALLATIONS  ON 
NEW  OR  OLD  CONSTRUCTION 


MOTELS 

HOTELS 

HOMES 

OFFICES 

HOSPITALS 

and 

Gtiitral  BtildiNgs 


Conceal-X  is  built  to  save  you  money,  moke  you  money,  and  to  better 
satisfy  your  customer.  It  is  a  real  space  saver  designed  for  use  in  out 
of  the  way  places  and  with  the  capacity  to  do  a  big  job  quietly.  Recom* 
mended  for  motels,  dwellings  and  buildings  for  Winter-Summer  air 
conditioning.  Conceal-X,  installed  in  vestibules,  overhead  entrance 
ways,  plenums,  closets  or  hallways  with  or  without  false  or  furred  ceil¬ 
ings,  provides  horizontal  discharge  to  one  or  several  adjacent  rooms. 
Best  of  all,  Conceal-X  incorporates  the  Peerless  patent-applied-for  Hi-F 
finned  construction  that  gives  you  greater  B.T.U.  efficiency  year  after 
year.  May  we  send  you  bulletin  and  specifications? 


PEERLES^S^gP  AMERICA,  INC. 

MAMUf ACTURIIi  (p#  AM0  All  CONOITIOMINO  COILS.  fINCILlfll 
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NEWS  OF  THE  MONTH 


INDUSTRIAL  HEALTH  CONFERENCE 

draws  racord  atfandanca  at  maatings  !n  Buffalo.  Gov- 

amor  proclaims  Industrial  Haalth  Waak. 

More  than  3,fXX)  physicians,  nurses,  hygienists,  and 
dentists  from  the  United  States  and  Canada,  concerned 
with  the  preservation  of  health  and  well-being  of  indus¬ 
trial  employees,  held  their  1955  Industrial  Health  Con¬ 
ference  at  the  Memorial  Auditorium  and  Hotel  Statler 
in  Buffalo  April  23  to  29. 

Participating  in  the  meetings  and  discussions  were  the 
Industrial  Medical  Association,  American  Associaton  of 
Industrial  Dentists,  American  Association  of  Industrial 
Nurses,  American  Industrial  Hygiene  Association,  and 
American  Conference  of  Governmental  Industrial  Hygien¬ 
ists.  Theme  for  the  Conference  was  “Team  Work”  ac¬ 
knowledging  the  need  for  close  collaboration  of  the  five 
groups  in  their  endeavor  to  protect  employees’  health. 

In  recognition  of  the  importance  of  the  work  being 
done  in  preserving  the  health  and  welfare  of  Americans 
employed  in  industry.  Governor  Harriman  proclaimed 
the  week  of  April  25  as  Industrial  Health  Week  in  the 
State  of  New  York,  coinciding  with  the  Conference. 

•  LAUNCHING.— The  American  Conference  of  Govern¬ 
mental  Industrial  Hygienists  opened  its  general  session 
on  Monday  with  a  discussion  of  occupational  health  in 
the  diatomite  producing  industry,  while  the  American 
Industrial  Hygiene  Assotdation  arranged  industrial  hy¬ 
giene  tours  to  several  plants  in  the  Buffalo  area,  preparing 
to  start  its  general  session  Tuesday  with  a  discussion  of 
toxicology  of  plastics. 

The  Industrial  Medical  Association  began  the  day  with 
group  meetings  and  plant  visits,  and  continued  Tuesday 
morning  with  clinical  teaching  sessions  at  the  University 
of  Buffalo  School  of  Medicine.  The  American  Association 
of  Industrial  Nurses  opened  their  meetings  Monday  morn¬ 
ing  with  a  discussion  of  the  topic  “Setting  our  Sights  on 
Industrial  Nursing  Education.”  The  American  Associa¬ 
tion  of  Industrial  Dentists  l)egan  meetitigs  on  Tuesday. 

•  IXHIIITS.— Technical  and  scientific  exhibits  of  105 
organizations  attracted  thousands  of  registered  visitors 
and  included  an  exhibit  of  the  three  latest  models  of 
atomic  reactors  from  the  Oak  Ridge  laboratories,  as  well 
as  exhibits  of  medications,  appliances,  instruments,  and 
information  sources  pertinent  to  industrial  health. 

•  THRISNOLD  LIMITS.— The  Tuesday  morning  session 
of  ACGIH  began  with  a  discussion  of  silicosis  incidence 
in  the  Barre,  Vermont,  granite  industry.  This  group 
wound  up  its  meeting  in  the  afternoon  in  a  joint  session 
with  AlHA  discussing  chiefly  the  various  aspects  of 
threshold  limits. 

“No  method  ever  has  been,  or  ever  can  be,  devised  that 
will  permit  an  exact  advance  prediction  of  human  hazard. 
Threshold  limits,  no  matter  how  accurate  and  well-docu¬ 
mented,  serve  only  as  a  guide  and  a  yardstick,”  Miriam 
Sachs,  M.D.,  of  the  New  Jersey  Department  of  Health, 
told  the  two  assembled  groups. 

In  substantiating  her  statement.  Dr.  Sacha  quoted  from 


a  preface  to  a  list  of  threshold  limits  compiled  by  ACGIH 
in  1948  which  stated  that  “people  vary  greatly  in  their 
response  to  drugs  and  toxic  substances.  Therefore,  it  is 
a  figment  of  the  imagination  to  think  that  we  can  set 
down  a  precise  limit  below  which  there  is  complete  safety 
and  immediately  above  which  there  may  be  a  high  per¬ 
centage  of  cases  of  poisoning  among  those  exposed.  The 
values  have  been  set  at  a  level  below  which  it  is  fair  to 
expect  reasonable  protection  and  above  which  it  is  reason¬ 
able  to  expect  occasional  cases  of  poisoning.” 

In  spite  of  such  an  elastic  yardstick  now  in  use.  Dr. 
Sachs  believes  that  it  is  nevertheless  extremely  useful, 
submitting  as  an  example  that  “in  radiological  health  and 
radiological  safety  the  maximum  permissible  exposure 
value  has  made  possible  much  of  the  rapid  adoption  of 
various  radiological  techniques,  uses  of  radioisotopes, 
and  forays  into  the  field  of  nuclear  energy.” 

Furthermore,  Dr.  Sachs  concluded,  one  of  the  major 
values  of  such  lists  of  threshold  limits  is  the  fact  that  they 
are  revised  annually,  and  new  substances  are  added  as 
they  come  forth. 

Methods  of  establishing  threshold  limits  were  discussed 
by  Dr.  James  H.  Sterner,  Eastman  Kodak  Co.,  and  the 
engineering  and  chemical  applications  of  such  standards 
were  presented  by  Dr.  Allen  D.  Brandt  of  Bethlehem  Steel 
Co.  Prepared  discussions  of  all  three  papers  were  heard. 

•  MEDICAL. — ^The  industrial  nurses  devoted  Tuesday 
afternoon  to  the  topic  of  how  to  motivate  good  work 
attendance.  Meanwhile  the  IMA,  having  spent  all  morning 
at  clinical  teaching  sessions  at  the  University  of  Buffalo 
School  of  Medicine,  o{)ened  its  regular  session  that  after¬ 
noon  with  the  Sappington  Memorial  Lecture,  delivered 
on  the  subject  of  administrative  medicine  by  Dr.  E.  D. 
Barnett  of  Columbia  University  Medical  School  and  fol¬ 
lowed  by  a  panel  discussion  on  industrial  pulmonary 
diseases.  It  continued  its  session  in  the  evening  at  the 
Statler  Hotel  discu.ssing  situations  in  human  relations. 

•  AIR  POLLUTION. — Industry’s  part  in  combatting  the 
complex  problems  of  air  pollution  should  be  brought 
before  the  public  in  order  to  stop  the  unjust  blame  placed 
on  industry  for  a  condition  for  which  it  is  not  entirely 
responsible,  H.  G.  Mangelsdorf,  director  and  general 
manager  of  manufacturing  for  the  Esso  Standard  Oil 
Company,  New  York,  told  a  Tuesday  morning  meeting  of 
AIHA. 

Citing  Los  Angeles  as  an  example  where  oil  refineries 
were  alleged  to  be  primary  contributors  to  the  famous 
smog  and  have  spent  125  million  on  control  equipment, 
in  addition  to  $2.5  million  on  research  covering  the  vari¬ 
ous  phases  of  the  overall  problem,  “the  smog  still  per¬ 
sists,”  Mr.  Mangelsdorf  said.  “Because  the  newspapers 
failed  to  publish  the  industry’s  part  in  combatting  the 
problem,  the  public  blamed  the  oil  refineries  for  the 
smog.” 

Mr.  Mangelsdorf  stressed  the  need  for  industries  to 
undertake  a  vigorous  public  relations  program,  not  to 
shift  the  blame  but  to  show  what  it  is  doing. 

(Continued  on  page  156) 
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N«w(  of  th*  Month 


INDUSTRIAL  HEALTH  CONFERENCE 

(Continued  from  puf^e  154| 

Analysis  of  hundreds  of  air  samples  at  l>os  Angeles 
and  Detroit  show  that  in  neither  city  is  carbon  monoxide 
from  automobiles  a  health  problem  for  motorists,  pede^• 
trians  or  the  general  population.  To  make  such  a  survey. 
General  Motors  Research  Laboratories  sent  mobile  “t'^t 
stations”  cruising  through  streets  of  both  communit'r."i. 
'Phey  traveled  in  light,  heavy  and  dense  traffic  and  covered 
downtown  and  residential  areas.  This  was  reported  on 
Wednesday  to  AIHA  by  three  members  of  GM  Research 
Laboratories’  Industrial  Hygiene  department — Vincent  J. 
Castrop,  John  F.  Stephena  and  F  rank  A.  Patty. 

Their  test  stations  were  standard  automobiles  outfitted 
with  sensitive  instruments  to  detect  varying  amounts  of 
carbon  monoxide  in  the  air.  Intake  tul>es  of  the  instru¬ 
ments  were  arranged  to  register  exposure  a  motorist 
would  experience  in  a  moving  car  and  to  simulate  the 
breathing  zone  heights  of  pedestrians  at  the  curb.  Other 
tests  were  made  at  fixed  locations  150  feet  above  down¬ 
town  streets.  These  were  to  find  out  whether  carbon  nutn- 
oxide  polluted  air  above  cities.  At  this  level  the  colorless, 
odorless  gas  averaged  much  less  than  at  street  levels. 

•  NOISI.— Fiarly  Wednesday  afterruHin  a  joint  meeting 
of  doctors  and  nurses  took  place  where  hearing  standards 
and  audiometry  in  industry  were  discussed  in  three 
papers.  Meanwhile  AIHA  held  one  of  its  concurrent  ses¬ 
sions  on  the  subje<’t  of  industrial  noise  where  five  papers 
treated  principles,  measuring  techniques,  control  meth¬ 
ods,  and  ear  protection  devices. 

•  INGINIIRING.— Papers  at  engineering  sessions  of 
AIHA  covered  air  sampling  devices  and  techniques,  dust 
collectors,  air  pollution  control,  lighting  and  ventilating 
requirements.  One  of  the  papers  outlined  resistance  char¬ 
acteristics  of  flexible  exhaust  hose  from  a  study  by  Leslie 
Silverman,  E.  W.  Connors,  and  M.  W.  First  of  the  Har¬ 
vard  School  of  Public  Health.  Other  concurrent  sessions 
of  this  group  heard  papers  on  toxicology,  radiation,  and 
chemical  problems  in  industrial  hygiene. 

•  OFFICIRS.— Nathan  Van  Hendricks,  head  of  the  indus¬ 
trial  hygiene  section  of  the  medical  research  division, 
Eaao  Research  and  Fmgineering  Co.,  Linden,  N.  J.,  became 
the  new  President  of  AIHA.  Other  officers  elected  by  this 
group  were:  President-elect,  L.  V.  Cralley;  treasurer, 
J.  F.  Treon;  secretary,  N.  Nelson  (second  year  of  three- 
year  term  I ;  directors,  G.  H.  Collings,  M.  Eisenbud,  and 
E.  C.  Hyatt,  (ieorge  D.  Clayton  was  appointed  executive 
secretary  to  succeed  Henry  F.  Smyth,  Jr. 

Kiefer  Davis,  M.D.,  medical  director  of  the  Philli|xs 
Petroleum  Co.,  Bartlesville,  Okla.,  became  the  new  presi¬ 
dent  of  the  Industrial  Medical  Asamdation,  succeeding 
Robert  C.  Page,  M.D.,  of  New  York. 

Ralph  R.  Sullivan,  M.D.,  of  the  Oregon  State  Board  of 
Health  became  the  new  chairman  of  the  American  Con¬ 
ference  of  Governmental  Industrial  Hygienists. 

Sarah  P.  Wagner,  R.N.,  of  the  Standard  Oil  Company 
(New  Jersey),  New  York,  started  her  second  term  in 
office  when  she  was  re-elected  president  of  the  American 
Association  of  Industrial  Nurses. 

Howard  E.  DeCamp,  D.D.S.,  of  the  Corning  Glass 
Works,  Corning,  N.  Y.,  became  the  new  president  of  the 


American  Ass«>ciation  of  Industrial  Dentists,  succeeding 
Grant  IJ.  Mackenzie,  D.D.S.,  of  the  Ford  Motor  Co. 

•  AWARD.— James  H.  Sterner,  M.D.,  medical  director  of 
the  FLastman  Kodak  Co.,  Rochester,  N.  Y.,  received  the 
Donald  E.  Cummings  Award,  an  honor  bestowed  an¬ 
nually  by  the  American  Industrial  Hygiene  Association. 
After  receiving  the  award.  Dr.  Sterner  delivered  the  Cum¬ 
mings  Memorial  Lecture  to  members  and  guests  at  the 
annual  banquet  of  the  Association. 

BUSINESS  ACTIVITY  INDEX 

in  heating  and  plumbing  field  developed  by  Depart¬ 
ment  of  Commerce.  Based  on  1947-49  *  j(X). 

The  Department  of  Commerce  has  introduced  a  new 
series  of  construction  materials  output  indexes,  covering 
10  groups  of  construction  materials.  Monthly  indexes  are 
now  available  for  eight  grou|>s  and  quarterly  indexes  for 
two.  The  eight  monthly  series  cover  lumber,  millwork, 
paint  and  varnish,  cement,  asphalt  products,  heating  (see 
chart),  iron  and  steel  products  and  clay  products.  The 
two  quarterly  indexes  are  on  gypsum  and  plumbing  fix¬ 
tures. 


The  monthly  heating  equipment  index  is  computed 
from  data  on  shipments  of  cast  iron  radiators,  warm  air 
furnaces,  gas  water  heaters,  residential  oil  burners,  and 
floor  and  wall  furnaces.  The  quarterly  plumbing  fixture 
index  is  calculated  from  production  on  bathtubs,  kitchen 
sinks,  water  closet  bowls,  flush  tanks,  and  lavatories. 

The  chart  is  a  plot  of  the  monthly  heating  index;  the 
table  which  follows  covers  the  quarterly  index  on  plumb¬ 
ing  fixtures. 


PLUMBING  FIXTURE  INDEX 

1947-49  monthly  averoge  -•  100 

1st 

2rtd 

3rd 

4th 

Year 

Quarter 

Quarter 

Quarter 

Quarter 

1947 

93.1 

94.1 

87.0 

103.8 

1948 

109.7 

106.9 

107.1 

125.4 

1949 

101.9 

80.5 

85.8 

105.4 

1950 

116.0 

119.7 

129.4 

135.8 

1951 

138.1 

132.7 

107.0 

101.3 

1952 

92.0 

89.8 

92.8 

104.2 

1953 

106.3 

106.0 

92.3 

99.3 

1954 

103.3 

101.0 

101.3 

123.1 

The  new  indexea  appear  in  and  Uie  data  preaented  here  are  from  the 
April  iMue  of  the  Uepartment’a  new  Comtruetion  Rfvirw.  a  monthly 
publicatton  which  began  in  January. 

(More  news  on  page  166) 
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JUNE,  195S,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


PWOB— IW  TBMrWMTUM  CONTMOk, 
Back  coTer.  A  variety  of  heating,  cool¬ 
ing.  ventilating,  and  humidity  control 
problems  Involved  In  the  mass  production 
program  for  anti-polio  vaccine  were 
handled  by  this  manufacturer  of  tempera¬ 
ture  controls.  In  one  incubation  room,  the 
company's  thermostats  regulate  valves  on 
steam  and  chlllnd  water  coils  of  the  fan 
unit  to  maintain  a  uniform  temperature 
of  M  deg  F.  Engineering  advice  avail¬ 
able . . ItoM  Ml 

enmiFlMAL  P«lil»«.  page  tl.  These 
general  purpoM  eentrlfagai  pumps  for 
hot  and  cold  water  are  made  with  heads 
to  SOI  ft  and  capadtlea  400  gpm.  The 
pumps  can  be  flange-mounted,  or  vertleal 
or  horlaontal  close  coupled.  Their  motors 
are  1750  and  MOO  rpm,  1  and  i  phase. 
Pump  bulletin  and  literature  avalUble^ _ 


UM«U  WETOirr  ATMUM.  page  II.  Two 


lee.  The  company’s  lataat  single  re¬ 
tort  stokers  are  indtvldnaw  motor  driven, 
and  have  adjustable  feed  controls  that 
provide  many  rataa  of  coal  feed  end  are 
radiated  either  manually  or  sj|tai|Mti- 


AMB 

Page  it.  Equipment  for  water  heating  sys¬ 
tems.  air  conditlenlng.  and  refrigeration 
Installationa  la  made  by  a  single  manufac¬ 
turer.  The  company  manufactures  booster 
and  universal  pumps,  centrifugal  pomps, 
evaporatora,  condensers,  and  heat  ex¬ 
changers  for  steam-to-water  and  watar- 
to-water.  Write  for  catalogs  on  each  ca^ 
gory  of  equipment _ _ Nsm  IM 

NOTBL  AIK  eONDmOMIIHI.  Page  11. 

‘nils  company's  fans,  air  conditioning  cab¬ 
inets,  and  pumps  were  Installed  In  a 
4S0-room  hotel.  The  fans  supply  the  needed 
ventilation  to  the  hotel's  public  rooms  and 
service  areas;  the  air  conditioning  cabinets 
provide  the  conditioned  air  for  these  areas, 
and  the  pumps  move  large  quantities  of 
chilled  and  hot  water  to  the  air  condi¬ 
tioning  system  and  power  plant.ltom  Ml 

RCAULATOR  AND  VALVK.  Page  147.  The 
use  of  the  ririit  type  regulator  and  proper 
slM  control  valve  will  insure  better  tem¬ 
perature  control  for  water  heaters  or  heat 
enhangers.  This  company  manufactures 
a»  or  water-operated  temperature  regu¬ 
lators  for  ranges  from  SO  to  ISO  deg  F,  or 
IN  to  MO  deg.  flimple  self-operating  rujeu- 
lators  for  air-operated  eonnols  are 
available.  Write  for  bulletin - ItM  Ml 

ROOF  VKNTnLATORS.  Page  IS.  These 

aluminum  roof  ventilators  are  available 
In  two  models.  The  low  silhouette  model 
has  naekwardly  tncllned,  non-overloading, 
cantrlfugal  fan  wheels  and  la  made  In  a 
wide  range  of  capacities.  The  other  model 
u  designed  for  low  parapet  buildings  and 
is  available  In  fan  wheel  sixes  from  24 
to  41  In.  Book  with  performance  data 
available. _ _ _ _ _ Item  M7 


•AST  IRON  OONLRR.  Page  IS.  This  cast 

Iron  boiler  has  been  designed  . 
for  horlaontal  rotary  oil  burners.  The  bol 


tary  oil 

er,  tor  burners  unng  heavy  oils,  has  a 
law  flrebox  volume,  a  high  base,  a  steel 
front  plate  for  Installing  the  rotary  bun^ 


era.  snd  an  enameled  steel  JackM  lined 
vrith  flberglass.  Write  for  engfneeriM 
data.  _ Ham  SM 


ISNOOI.  TSBRtSRATURS 

nge  II.  Automatle  tempera' 

for  the  heating  and  ven^l _  . 

hot  water  generator,  and  nowsr  bai 
a  modem  school  la  prg^i 


_  _  in 

lad  by  one  com- 


^  .  INO  RSCFANSION  JOINT.  Page 
iplng  englnears  are  asked  to  cheat 
re  design  points  of  these  plsfon-rliui 
expanston  joiate.  The  body  of  the  J^t  n 
cant  seosl-sMsl  In  ttie  12S  and  MO-lh.  partes, 
and  fabricated  steel  In  the  HO.^MiriUM 
400-lb.  series.  Write  for  buUetln — intmlEM 

AIR  OIFFUIRRS.  Page  M.  ThM 
fnsers  are  custom  made  with  dwising 
vanes  to  provide  u^mlted  air  patterns 
without  blank-oOs.  The  eompany*s  lo^ 
representative  will  assist  la  selsetnig  the 
proper  slas  and  air  patterns  to  moot  par- 


OreU  fiufnb*n  conoipoiidiiig  to  ttw 
•JnrttiiRiflHti  is  rmch  you  sro  in- 
tflWi>»d,  pHut  your  bsrm  sod  od- 
droM  dssny.  iRfonootloR  wM  bo 
dbodly  froin  iMMUiffootursn. 


SERVICE 


Bolow  ond  on  tho  foNowin^  pogoi  sro  givon  briof  digoitt  of  fbo  odvoctfaomsnti 
•ppooring  in  thh  montti'i  iuuo.  Um  tkii  Digoit  to  loooto  ond  rofsr  to  tbo 
sdvortiiomonti  in  which  you  sro  MuHNculorlv  intofoitod,  thon  fiR  out  ond  moll 
tho  propoid  poiteord  to  roquoit  turthor  information  Itm  monufocturori. 

NOTE:  Whfto  avory  attam^  ii  mada  to  Rit  aR  advorthamanti,  thoM  which 
ara  racaivad  aftar  tha  publlihad  doling  data  may  not  appoar.  Tha  Indas  of 
Advartiiari  Hits  aR  tha  advarthmanh  in  thb  iMua. 


ins  stall 
raUabte. 


Ucular  Job  raquliemants.  In  addlt 
company's  anginas 
tory  rcsourcss  art  avi 

COFFKR  WATRR  TURK.  Pags  74.  CaOPOr 

water  tuba  that  comes  In  laagtha  of  t>  to 
100  ft.  for  rsd‘ 
qulTM  fewer  fl< 
required 

tlniN.  Write  for  radiant  heating  hooklat. 


Mtent  heating  ■ystema  re- 
ItUnga.  'Tha  flntnga  that  are 
made  with  solder  Joint  flt- 


_ _ iMt  •tt 

red  are  made  wiuT  solder  Joint  flt- 
Write  for  radiant  heatug  ^odkm 

gms^ROy.  RXNAtlOllIRt.  Page  IS. 


FAMCAOROI 

•1.  Tha  caraft 
burner  car 


a,.an^vaiUbU^ 


_  _ et-driva  power  exhausters  arara 

chosen  to  ventilate  old  street  ' 
ware  oonvarted  into  ous 
sign  of  the  axhausters  li 

houtts.  low  noise  levels. _ 

In  spemal  metM.  Tha  dlre« 
are  available  from  llo  to  11 
drive  unite  from  3100  to  MMO 
velopingstatlc  preasures  to  4  la.  Informa¬ 
tion  av^bla _ Nam  & 

WATER  OOOUNO.  TOWEOO.  Page  Tt. 

Packaged  water  cooling  towers.  In  m^ls 
for  every  service  from  S  to  R)  teasThave 
no  projsetfaw  parte  aito  alTthate  metiwl 
cMsl  aqutomjssd  wieaaad  md  protaat^fte 
indoor  installatloap  or  for  uns 
tion  llmltauona  outdoors,  ths 
sr  also  makes  a  gah|uilaad  « 
tower  la  flva  alaaa  trith  eapaelt 
to  U  tons. 

LINE  OF  ORNTRII 

17.  'mis  Una  of  eys 
conditioning 
of  ■ 
or 


spscs,  and  svapora< 
paokagsd  stosm  gaaai 
daagsr  of  waste  dua 
tomperaturaa. 
both. 


affltmfela  toil" 

iar  hsraapowar  and  area 

MWT  ruram  pm.  m.  Hon 

s  mites  of  air  sondmoning  dusts 
tnatolted  In  a  dapartmant  sisra  hy 
a  powdarHseteated  fm^igw  to  set 


-  to  m  paf,  or  for  hot  watai 
for  catalog  oontainlng 

AIR 

ware  tnatolted 
using  a  powds; 

anchoring  studs  at_^ _ 

one  par  minute.  Tha  faatenar  wi 
used  to  hang  IS  ssUas  cw  nriakter 
anchor  4S  mites  of  slsstfls  n 


its  for  dotalls.  .. 


JSTfSii* 

risM  ^m  1/i  to  S  hPjjnotor-mountod 
b«t-drlvsn  models,  wlto  two  eomg 
as,  s  bronsa  InuMUer,  removable  bsonae 
ngs,  s  rotary  saal.  and  a  aorro- 
lat  shaft  Tha  pumps  ara  avsll- 
eapacittea  to  N  gpm  and  with 
•  ft  Writs  for  eenmfugalptnuD 

>  Page  71.  Butt¬ 
le.  Mid  wote 
a  Ann  with 


PROPRlIiRR  PANR.  Page  7t.  A  aoBsplata 

stoak  of  prwiter  fuslii  as  nsar  as  tui 
eoasponjrs*  local  dutoUMtor.  unidad  hi 
Urn  compaur'a  linaa  ara  sum.  moiw.  and 

wsava  baarinftEajpMf  steN  arm  ssotor 

tha  fans  and  omsr  squtemoBt..I7liiNn  Mi 


wearing  rings,  a  rotary  aaal.  and  a  aorro- 
sion  resistant  shaft  Thapum 
able  with  eapacittai 
heads  to  IM 
bulletin. 

HWTT-WMLOEO 

wshted  lins  pips 
Uns  appUear 
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Juna  AO>55 

This  sarvica  ovollobla  only  to  U.  1  and  Conodlon  raodari 


TMa. 


Naluso  of  nNB*i 


CDy. 


This  cord  ii  void  aftar  Sapt.  I,  I9S5 


«.  A  ilacu  unit  ean  raplM*  Mvaral  by 
pnmdlnc  alinultaanoas  air  eondltkmtef 
of  Mpante  room  or  aonoa  at  dMirod 
tofnpmtuTM.  Th«  tmito  art  adrantagooua 
whan  tba  problam  of  floetuatlnc  cooling 
and  boating  loads  axlata.  Tba  units  arc 
mada  in  capacities  from  HM  to  14,000  efm. 
BuUatin  with  eomplata  Information  is 
avallabla.  .......... _ ...........nam  tM 

WAM  oooms.  Page  155.  KUminate  water 
pK^lam  by  using  fan  coolers  for  any  sIm 
comprasaor,  rogardlaas  of  tonnage.  Stands, 
booda.  and  wmd  daSaetors  are  arallabte 
for  ain^Aad  outaida  mounting.  Bullatln 


arm  to  corrosion,  abrask 
Tht  pipe  is  instauad  by  t 
Mg  madiods  and  aan  bo 
mm  rasas,  to  outlaat  tiM 


A  Duv  ¥iraM  Sqpara  restaurant,  wbidi 
asnras  from  SM  toTOO  meals  per  hour,  uses 
a  srtf-containad,  traklaas  jrahuna  water 
hoatar  to  dallvar  150  to  15»-dag  sanitary 
hot  aratar  during  15  hours  of  eonttanous 
hot  water  demand.  The  mtar  baa^  am 
availabla  In  oti  wgas-Sred  models  with 
capacities  of  550,550  10  Btu  pjv 

br  and  with  hot  water  daUrerias  mm  500 
to  MOO  gph.  Information  arafla^.  ^ 


iittings. 


steam  requirements  of  a  55l*b^  hospital, 
which  has  550  rooms,  ate  supplied  by  two 
gas-Smd  boUara  arltb  a  eomrawd  eapae- 
m.of  41,000  Ib.  of  steam  par  hour.  The 
bdtian  proylda  the  steam  needed  for  beat* 
i»St„lm  aratar,  restaurant  laundry,  and 
sttnlising  reqnlrenumts.  EmUers  such  as 
tiMse  are  ayaUable  in  standard  sTses  for 
loads  to  40,555  lb.  of  steam  per  hour  at 
praxes  to  m  pel.  Write  for  bulletin  ^th 
Ulustrated  description  of  the  boils^, 


spaM.  are  epmpMaly  sorlosed,  and  die* 
Mbuta  conditioned  air  to  duets  mafsd  in 
the  buns  celling  of  the  building.  The  units 
are  ayanable  K  1,  5,  lyk.  15,  a^  U-ton 

«llr'W?l‘irfo?"arSitSSj^ 

. . Nam  h> 

NKAttma^AM*  VBMTILATIMa  VMITti. 

r*£*  Mp- yensitile  units  can  be 
henaontally  or  vartiMfy  suspended  or 


floor«mount 
eharge  Mti 
automatic  t 
hot  water 
555  to  1J5 
SIA55  cfm.  1 


maintssiance  on  vka  ctreulating  water  lines  piping  catalog  available.  -  — Item  as 

to  sondensers,  and  on  the  primliM  and  m-  _ _  . 

stmmentatlon  system  of  a  m,000*kw  AM  OO5l0ITM5>tll«  LIMB.  F^e  ^  Wln- 

stsam  station.  Corrosive  elements  in  the  dow  air  conditioners,  packaged  unite  mm 

watar  do  no  attack  the  working  parte  of  t  to  50  tons,  condenriiin  unite  to  ^  tons 

the  valves  becat  sc  the  sealed  oonnet  of  using  F-15  or  F-5I,  muItl-aoiM  unite  sou¬ 
ths  vahra  keeps  the  arorking  pa^  out  of  Ing  5  to  5  tones,  and  packaged  llqind 

cont^  wilh  une  fluid.  The  vHves'  die*  chillers  from  Tlfc  to  105  tons  are  all  avail* 

phragra  seals  the  bonnet  o^y  aM  is  not  able  from  this  company's  line  of  air  eon- 


Coppu  piping 
Id,  or  nave  now 
Ry  aritb  solder* 


DUCT  mSULATIMA  — OlChJrr.  Page  54. 
The  thermal  and  acoustical  treatment  of 
duets  for  air  condltiontog  jobs  is  iMyusmd 
in  a  how-to-do-it  bookM  ■ 

manufacturer  of  thermal  du^insplation 
and  acoustical  duct  linings.  The  booklet 
is  being  used  by  som  manufai^iw  of 
air  conditioning  unite  as  a  dealer  traln- 
f„  ff^  eop,  of„the  ta¬ 


pe  liquid  roiiiers 
inds  and  no  welds. 
50(^n  capacities 
>d  itell  sombinatk 


ing  edaee.  Wi — 
nation  bo^let. 


MNMB  BNIUJm.  Page  Ml  A  Mm  stor¬ 
age  ehillOT  was  centraUy  installed  by  om 
company  in  the  basement  of  a  remarch 
taboratory.  fhe.  reft^a^  JW**'!*! 
the  closed-circuit  troe.  Thechfller  um 
factory-assembled  ta  the  Tsoial  broie 
storage  tank,  and  it  clreulatm  the  brine  at 
•15  to  -10  deg  F,  with  Freon  52  used  as  the 
cooling  medium.  Tnformtion  available. 


and  to  pcMde  accurate  traversing.  They 
are  made  ta  a  range  of  slses  from  12  to 
i^l&  lengths,  and  P-sterlas  are  available 
with  Intaf^  14  _or  tape  thr^ 

'niey  are  also  availam 
wHh  spin  tangomountings.  Mads  of  stain- 
leas  steel  throughout,  they  can  be  used  for 

tttS? 'bulletin. 

MMTRIFIMAL  BMeVUiTIlia  PIMIPfl. 
Page  4.  Centrifugal  clreiilattac  pumps 
from  14-hp  up  are  suitable  for  eotaing  tow¬ 
er  OT  Jhiped  water  service  in  central  air 
costaltiotting  system.  In  om  Imtallation 
a  55-hp  cradle-aaountad  pump  on  cold 
water  clreulation  service  delivers  550  gpm 
at  a  55-ft  head.  Infonmtion  on  pumps  for 
air  eondltfonlng  service  is  ofltared. 


*  UNIT  NBATUn.  P^  A 

Md  lim  of  blosrer  utat  henters  Is 
by  om  company  ta  IT  dlflsrant 
1  ta  ITO  ratings  mm  15SAM  to  1,- 
Itu  mr  hr,  with  rates  of  14W  to 
m.  The  heaters  can  be  os^  erlth 
out  ducts,  and  with  a  by-pass 
a  Alter  section,  and  mtoctagdamp; 


and  sound  traps  to  eliminate  miae.  timte 
on  letterhead  for  air  diffuser  text  bo^ 

_ _ _ Ham  555 


Page  C  A  line  of  refrigeration  and  air 
conditioning  condenatag  units,  in  sisas  up 
to  75  hp,  and  packaged  air  conditioners  ta 
various  models  up  to  50  hp,  was  planned 
at  the  company's  beginning  to  give  de¬ 
pendable  ptoformance.  The  condensing 
unite  are  lor  commercial  and  Industrial 
appocatlons;  the  air  eoqdltioners  are  for 
residential  or  bnatoaas  Installatlom.  The 
company  also  makes  compressor  unite,  up 
to  Is  hp.  for  use  erith  evaporative  eon- 


BUSINESS  REPLY  CARD 


Aik  CoNDiriOMDiG.  Heating  m  Vbmtilat»6 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

A04NMST  SMVICilH^ 


^  IUnM.Pac«f4.TwQ 

^  bottcn  with  20-g»gt  itMl  Jacluts 
•r*  being  made  by  on*  manufacturer  for 
large  bomee.  apartments,  schools,  and 
office  and  commercial  buildii^.  The  47 
Inch  high  boiler  is  available  for  water  or 
steam  from  4  to  11  sections  with  Inputs 
from  1M.0M  to  «00.000  Btu  per  hr.  ^e 
•Mn.  hl9  boiler  is  available  for  water  or 
■teaas  from  g  to  41  secUons  with  inputs 
from  glO^OO  to  Btu  per  hr.  De¬ 

tailed  descriptions  of  the  btolers  m 
available. _ Item  Mg 

WATBm.BM  AIK  CONKITIONBII.  Page 
IST.  A  waterless  sir  conditioner  can  eool 
an  entire  house  using  existing  ducts  and 
standard  electrical  connections.  It  is  avail¬ 
able  In  a  2-hp  floor  model  that  requires  no 
duets  and  in  2  and  2-hp  units  for  attic, 
roof,  or  ou^de  installations.  The  latter 
units  can  also  be  used  for  slab  floor  or 
basement  tie-in.  Write  for  complete  de¬ 
tolls . Item  *47 

IWVKKTBD  BIMKrr  TKAM.  Inside  front 
cover.  Oosens  of  one  company's  traps  are 
used  in  s  greenhouse  to  drain  Mating:  colls 
operating  at  2  to  lO-lb  pressure  snth  a 
10-in.  vacuum  return.  The  traps  are  fSc- 
tory-tested  at  MO-lb  water  pressure.  They 
receive  the  aanw  design,  material,  and 
workmanship  used  In  traps  for  power 
plant  service  at  tM-Ib  pressure  and  MO- 
deg  tempwature.  Two  booklets  wMh  facts 
on  traps  are  available.  ........ _ Itom  MS 

SAPCTY  VALVKfl  AMK  KBWTKOLl.  Page 

17g.  This  company's  line  of  hot  mtar 
heating  safety  valves  and  controls  Includas 
A8MB  rated  pressure  safety  valves,  feed 
water  pressure  regulators,  and  dual  con¬ 
trols.  Its  steam  heating  boiler  water  level 
controls  include  boiler  water  feeders  and 
low  water  cut-offs.  Its  protective  devices 
for  hot  water  supply  systems  include  fully 
automatic  temperaura  and  pressure  re¬ 
lief  valves,  and  water  tempmng  valves. 
The  valves  and  controls  are  made  In  a 
variety  of  sixes,  capacitlea,  and  types. 
. Nam  24t 


WAU  AMD  ROOK  DCNADBTBKB.  Page 

44.  This  producer  of  commercial  wall  and 
roof  exhausters  offers  low  contour  root 
etdiaustors  that  blend  with  the  architec¬ 
tural  design  of  the  building.  Its  wall  ex¬ 
hausters  have  a  button  de«gn  that  spots 
ventilation  control.  The  roof  exhausters 
have  their  power  assembly  nested  Into 
the  base  of  me  unit  to  give  a  high  point 
of  discharge  near  the  top  of  the  unit  and 
still  retain  a  low  contour.  Write  for  name 
of  company’s  distributor. _ Nam  2flg 

PVmP  BMOINBffKIMD  NBLK.  Page  142. 
nils  company’s  representative  or  distribu¬ 
tor  will  %elp  you  get  the  simplest  and 
most  effective  poasible  layout.  A  complete 
range  of  types  and  sizes  of  air  condi¬ 
tioning  pumps  Is  carried  la  stock  by  re¬ 
gional  warehouses  and  authorized  dlstrlbu- 
tors  throughout  the  country^ - Mem  2S1 

DALVAMOtBD  fNflJ|TB.  Page  2t.  Oalvan- 
Ized  rooflng  and  ddlng  sheets  are  manu¬ 
factured  by  one  Arm  In  a  variety  of  typm 
which  Incnide  stoel  sheets  with  a  suety 
drmin,  V-erimp  sheets,  and  corrugated 
steel.  The  V-erlmp  sheets  are  made  with 
t.  2.  and  I  V-crhnps.  and  In  nges  2S.  22. 
-  -  ■  ridth  of  24  In 

.Mem  an 


and  22.  with  a  covering  wl 


MI.BMT  flAUta^^Pam  42.  Om  air 

condHtoner  is  tebbed  to  ito  nto«e*etu^ 

atSSimr  has  AfiiydW5S(^J.<wwrew  CRd 
a  uuge  verttoid  eoMlng  ccj^Its  ptanp^ 
down  controlnrstem  guarantees  instant 
eotoinn  coll  response  and  reduew  syatoav 

■If  e>  to  nuuiy  pl^Bc_  problems,  such 
as  corroove  eondlttoosTThla  line  of  stain- 
lem  stoel  waidiiMr  nwgs  and  flaaffas  In- 
cOesAin^^^  2Mr204L.  247,  and  212. 
tlUn  and  hecW  wau.  The  fittings  and 
iragm  meet  U.  fl.  ^Ing  code  speclflca- 
ttons. _ _ _ .~l2sm 


BOlIJni  ffKLDBTIDM.  Pue  72.  d^r^ 
to  one  manufacturer  the  selection  of  a 
boilto  Is  more  a  question  of  where  it  is 
bmaght  than  what  boiler  to  choeem 
aaase  asanufaeturer  m^tes  boilcn.irltB.a 

ff^saiHh 
lb  water  i 


asanufaeturer  mwas  boilers  jntli  a 
Btcedmsnnal  aMldeney  of  22%,  to 
M  from  10  to  2M  hp,  with  »  to  Mo- 
ib  water  pressures,  and  oil.  gas,  or  oil-gas 
eqmblaations.  Write  for  dsrtoils  and 
of  company  reproaentative. _ Ml 


Qrcb  NumlMn  eorrMpondiiig  fo 

Ik  wMbIi  you  kid  Im- 

yOlff  KKfltK  Bud  ffd- 
A*B22  dBflfflf*  iRfofBOflMoK  wfl  lOD  gfifft 


Mw 

Ifi- 


COggPRBSSOR  STAYS  VOMMD.  Pages  14- 

12.  Compressors  made  with  eapaelties  of 
10  to  SO  tons  and  in  duplex  modMs  to  100 
tons  are  engineered  by  the  manuncturer 
to  stay  young.  They  feature  multi-step 
capacity  control,  thorough  cleaning  of  oil, 
a  reversible  oil  pump,  cadmium-plated 
valves,  valve  silencers,  a  spring-loaded 
safety  head,  and  aluminum  ptotqiM  and 
connecting  rods.  Information  avi^ble. 

PAM  MWULKTIMSb  Page  27.  A  new  series 

of  centrifugal  fans  both  forward  curve 
and  apn-overload^  are  described  in  four 
bulletins.  The  buUetins  srith  eompleto  en¬ 
gineering  data  and  capacity  toblas  are 
now  ready  for  distribution.  Write  gr 


copiea.. 

COfMK  TIMM.  Pace  22.  By  making 

tubliu.  and  only  tubing,  in  one  of  tha 
countoy’s  urgest  completely  Ints^tsd 
mills,  ttiis  company’s  production  experts 
are  able  td  dfren  .all  their  know-how 
toward  maktim  oettar  copper  tubtag- 
Bveryone  in  this  company  toom  tiM  top 
on  down,  stands  ready  to  offer  tl  * 
vice.  The  tubing  is  sold  to 
only. _ _ _ _ _ 

ZI^MD-DOATiO  SMSm.  Pages  2Kt2. 
These  galvanized  sheets  are  made  from  a 
soft,,  duc^  baas  metal  with.  ■  ti|^t  .sine 


Ut«  flilg  d!9«cf  to  loeflto  find  nhr  to 
gdvortbuRWfitg  iippoorlng  in  tWg  Itnio 
of  AIR  CONDITld^NG,  HEATING 
AND  VENTILATING.  tliM  RN  out 
•nd  Riflil  tho  propold  pofteurd  to  ro- 
quott  furthor  Infornwlfon. 


the  exhaust  stream.  Available  l\ 
from  12  to  42  faiehee  in  diameter, 
available . 

STBAti  OK  NDT  WATBR  BDIUM 


Psm 
)  made 

^tihg~tiuit  take  ^am^lM 

metal  will.  The  manufacturer  of  i 
also  makes  gahranlzed  furnace  pipe,  sa 
lock  or  cloasd  seam  perlnv^r  hvstfng 
air  conditioning  pipe,  and  acceajm^. 


tha  sheets 

pipe,  snap 
or 


_ MDT  WATBR  BDIUOM. 

141.  Porced-draft.  four-pam  construction 
bollara  are  made  for  heating  or  processing 
in  sizes  fnm  12  to  MO  hp  12  to  220 
psL  five  square  feet  of  heatlag  surfM 
par  boiler  ap  produce  20%  openting  effi- 
mency  when  Bred  with  oil.  The  burner 
daslcn  makes  It  poasible  to  iatardhange 
gas^  oU  firing  In  10  seconds. 

•LAM  riRBR  RtfOT  IMflWLA' 

22.  Alumlnum-tofl-faoed  duct 
was  Installed  on  the  new  air 

ffittcm  at  the  Ai^tic  City  _ 

U.  the  Job  Involved  apprpxli 
000  sq  ft  of  duet  insulation.  The 
la  pliable  and  will  conform 
contours.  The  glam  fibers  of 
tion  will  not  bunt  or  abgpr 
Installation  Instruc 

•OPRBR  WATIM  TUI 


panel  heptihsMlB^rl^lfi^ 


^  in. 

Into 

ing  trend  to  OM-etory  school  eoi 
ind  the  Id^  material  for  pans! 


is  copper,  (lie  of  this  copper  v 
means  easy  bending  and  haa 
long  lengths  require  fewer  fit  ^  . 
tha  solder  flttinjto  used  eliminate  the  neec 
tar  weldiM,  wrench  work,  and  thread  rat¬ 
ting.  Tkehnical  advisory  service  avallamti 
. Nsm  2W 


VBMTILATIND  UMB.  Page  41.  Posrar  roof 
ventilators,  blowers,  furnace  fans,  unit 
heaters,  propeller  fans,  universal  blowers, 
air  casidnioning  units,  and  ventilating  sets 
are  included  to  this  company’s  Una  of 
products.  Bulletins  on  each  are  avalUtrie. 

. . itomlM 

eOOUNRTDWBRS  AMD  OBMBBMjjnifi. 

Page  2.  CooUng  towers,  in  2  to 
capiMties.  ^  water-cooled  eondsnsars, 
in  ^  to  ^ton  caparitiac.  are  ihataiMd  to 
w^  wlth.,ei^  other.  The  wettod~  deck 
surfaces  of  the  towers  carry  a  M-year 
guarantee  against  rotting  or  fungus  attMk. 

The  condenses  tubes  can  be  cleaned  by 
a  mechanical  cleanimi  tool  to  restore  heat 
trantier  efficiency,  write  for  detail  speei- 
fleations  on  towers  and  condenasrs. 

. Ham  22t 

draft  automatically,  can  be  installed  and 
adjusted  on  tha  t<m,  aide,  under  me 
breeching,  or  at  the  bam  of  the  ehtonisy. 

Sizes  are  made  to  meet  every  Job.  BUlle- 
tln  available. - Nm  M 

raiiM  RDR  BVBRY  MRBD,  Page  22.  The 

Una  of  pumps  manufactured  by  one  com¬ 
pany  for^boUcr  and  other  serviem.  m- 
clute  turbine  pumpa,  condenmto  pumas, 
verttoal  pumps,  and  a  duplex  pump.  The 
duplex  pump  oonnsts  of  one  cast  iron 
receiver,  two  pumps,  two  motors,  aS 
complete^fiMt  meehankira.  Bulletin  with 
data  on  slngla  and  duplex  pomps  is  avaU- 
*bU . Nam  M2 

.  ha^f^S^aftS  efJ3enc/?T  ^fdSg  _ _  _ _ 


UMrr  MBATBRS.  Page  127.  OU-firad  unit 
heaters  are  manufactured  by  this  com¬ 
pany  with  outputs  from  112.M0  to  220,220 
Btu  per  hr.  Tha  company  haa  raprasenta- 
tiv^  1^  major  citim.  Twelve-page^caU^ 

CRirnilHi^LlMHilip^  l^e' m'*Deaignad 
for  air  conditioning  systems,  this  pump  is 
equipped  with  a  reversible  ceramic  flrat- 
Ing  seat  and  carbon  washer  combination, 
hM  by  a  stalnlem  steel  sprtog,  in  nfdU 
tion  to  a  rotary-type  msehanlcal  shaft 
seal.  This  shaft  Is  solid  stalnlem  stoel,  pre¬ 
venting  rust  or  corrosion  even  whanpooU 
te|S^r  U  cbemimfiy  ponuted.  gjaSS 

WBLDRD  'fftl 

Leakproof,  dssendititle 
fared  J>y  an 
preelaion-fc 

tnains  tight _ - -  — 

Twelve  slaes  are  inade  to  cover 
requirements  from  12  to  2M  hp.  J 
available. 

ilDWTURB  DDOtTROL.  Poiw  122.  M  air 

condltiomng  metitod  dries  «r  dtiwelM  and 
measurably,  using  a  moisture -ebeorbing 
liquid  spray.  It  makes  humu^  control 
s  separaw  function  from 
Ing 
cont 
avs 


lowering  or  rals- 


rUAH  MND  US  MORI  INIORMATION 
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FUASI  FRINT 

June  AO-55 

This  service  ovolloble  only  to  U,  S.  ond  Conodlon  reoders 


TRIe. 


Firm 


NoHnu  ef  Plnii'e 


CRy. 


This  cord  It  void  offer  Sept,  I,  195S 


Q 


SERVICE 


MTcnil  dlffuam.  TIm  air  Tahra  U 
abla  throucti  the  itrUte  opaning.  n 
Ing  hato  on  high  valodtj  apptlcal 
avalUbla.  _ _ I 


Pagaa  ia>lt.  Control- 
motw-drlTa  comblaatlona  ean  ba  ordared 
o*»a  aourca  of  anpplv.  The  company 
O0m  angina aring  help  in  planning  the 
dr^a  combination,  compleia  stoefca  In 
authorUad  dlatrllmtora  and  ra^nal  of- 
Anaa,  lu^  naarljr  100  Independent  aarvlee 
■Mm  whleh  tiaa  factory-approved  parta 
and^  methoda.  Bnglnamng  llteratura  le 
aynUnbla  on  the  motora.  controla.  and 


smt.  SALn  omen.  Page  4g.  Thla 

manufacturer  of  atart  ahaet  and  tube  haa 
28  dlatiiet  aalaa  offleea  located  throughout 
the  nation.  They  are  ataffad  with  nten  arho 
know  the  ateel  bualneaa  thoroughly  and 
are  qualified  to  help  with  ataal  require- 
manta.  You  ean  gat  quick  aarvlee  whether 
you  write,  wire,  or  phone.  .........Hani  SH 

PAOKAOKD  LIOUID  eNILUM.  Page  148. 
Cotwlder  the  alx  advantagaa  of  thaaa  pack- 
agad  liquid  ehlUara  for  proeaaa  cooling, 
refrigeration,  or  air  conditioning.  Par 
ehOluig  either  arater  or  brine,  the  untta 
are  made  In  alaaa  from  T14  to  200  hp. 
for  bunotln  tailing  about  om  apacMeawma. 
fwrtmy.  and  typical  applleatloB^^^  ^ 

POOTABLK  OOirrAST  PVOOMBTBL 

Pm  Igf.  Thla  portabto  contact  pyromatar 


•WOTMino  TAMKS. 

and^bollm  are  cuatom 
lined.  SuMaatlona  are  oO 
non  and  lining  aconomtaa. 


TIm  ahaet  metd  aqolpmant  of  onaiMnu- 
faetum  can  ba  uaad  to  perform  more 
oparatlona  ^n  antldpatad  la  a  feat  and 
aaay  way . . Hmn  in 


dao  mada.  Cataloga  ayalfiibla _ Nam  lb 

PWgillh.l  PIPS  IMWLATION. 
Page  41.  One  naif  tech  of  thla  molatura- 
rartatant  rot-proof  Inaulatlon  for  low 
Plpaa  and  hot  and  cold 
prater  Him  aavaa  anaca  and  offara  laaa  aur- 
tooa  haattoft  pdnting.  PuU  data  on  aixaa. 

araaa,  application, 
and  tnatiml  afflefancy  am  eontdiwd  In 


ghra  temperature  raadlnga  Inatantly 
nf  any  aurtaea,  matalHe  or  non-matalHe. 
flat,  euryad.  atatfonary.  or  reyohrlng.  Por 
chocking  the  temoaratum  of  ateam  tram, 
motora.  and  beartnya.  eight  atandard  r- 
aeala  rangoa  am  avallahla  up  to  IMO  deg 
P  Datalla  of  the  pyromatera  am  contained 
In  a  buUatln.  ........Nana  M 

esiUMO  AIS  DIPPUISHfl.  naa  1« 

Theae  ealHnc  air  dlffuaera  provlda 
dlmenafon  heating  and  air  conditioning 
e€>mfort.  niey  are  made  in  five  fltiah  and 
five  extended  modela  aired  for  a  to  14-ln. 
duefa,  udth  a  haked-on  metalHn  flnUh. 
Wrtte  on  letterhead  for  free  H»e"atwye 
. . . Ham  m 

VASWWM  PMWPfl.  Page  21.  Vacuum  oun^ 
are  made  In  afngle  and  dunlex  unite  arlth 
rating*  to  20  800  eq  ft  STIR  to  remove  UP 
to  lOlWt  of  rated  eaoantiea  of  air  that 
atart  the  heating  cycle  The  manu^ctun^ 
el<y»  makaa  vacuum  pumoe  to  100000  aq  ft 
PDH  and  mndcnaatlon  pumna  to  IM.aOO  aq 
ft  TOR.  AH  the  pumm  have  eaat  trnn  ra- 


aaB^ifft5!m“tC!?^ 

eonaaaled  in  metal  pan  cellinm  have  no 
Ptotrodlng  or  axpooed  outlata  to  praaent 
prpblen^n  aymmatry  or  In  arehitectumi 
afmeta.  The  aomplate  concealment  of  both 
Mpply  aM  return  panala  *a  alao  poabila 
whra  mUng  only  la  daalrad.  Uteratam 


•AjMtlllSS  MfST  PUSMAeSS.  Page  172. 
Ilila  aUinlaaa  ataal,  gaa-flrad  duet  furnace 
ia  apacially  hulK  for  uae  with  cooling  eoila 
or  pa^agad  air  eendlMoning  Made  in  live 
a^  frm  tt.OOO  to  212,000  Bto  per  hr  in- 
puta.  the  fumaae  haa  many  appllcatfona 
In  air  conditioning  ayatema.  aa  a  eonean- 
tmtad  apurm  of  heat,  aa  a  booater,  and 
for  drying,  proeaaafng,  and  ventilating. 


SLS0TROMM  AW  et-SANI^  PM*  71.  A 

conmnrlson  of  alectronte  air  cleaning  to 
air  flitering  wm  mada  hv  a  maaarch  taat 
In  which  equal  quantitlaa  of  outdim  ah* 
wmr9  dmwn  thrmiirh  tw«  cliaiin#*.  T« 
channel  the  air  waa  fllto^  a^thim 
cleaned,  and  In  the  other  chamial  ttm^ 
waa  cleaned  and  then  flHered  After  21 
dave  nf  oneratlon.  the  aecunmlated  ^dl^ 
waa  raenvarad  and  welehad.  Sand 
on  alaetronic  air  cleaning. - ...Hmi  284 

BOILSS  WATSR  — WTRALfl.  Page.lt,  A 

comMnad  NHIer  water  heal^  and  tow 
wab^  cutoff  control  waa  Imrtallad  recanthr 
on  a  eaa-tlred  holler  whleh  haata  a  modern 
aehool.  Tnatoad  of  being  Ineta^  In  ^ 
gage  elaaa  tanplnga.  1-In  eoualtrtng  oipe 


UMWSSPTNflMtSBfl.  Page  184  Remote 

reading  Hqnid  depth  gagae  for  tanka  28  In. 
to  M  ft  oirp  ean  ba  inatallad  on  tanka 
aboea  or  below  the  ground  and  up  to  of 
a  mlla  away.  The  gage  ean  ba  uaad  for 
ocaMnartlal  and  Induatrlal  Ikniid  atomea 
tanka  and  tor  dewiaaae  InataHatlm  with 
burled  tanka.  BuHatto  avatlabla.  ..Itofn  SM 


VHITfl.  Page  M.  niaaa  eablnat 
poaltlva  and  quiet  (Hitrlbution 
nr,  and.  with  medaat-oriead  ae- 
Ihay  alao  provlda  Introduction. 
iBd  dietrtbutlon  of  outnde  air, 
m  modah|  from  120  to  840  SDR. 
I  naat  adni  hot  water,  cool  with 
itar,  and  otham  am  made  for 
lot  water  heating  only.  Btillatin 


la  need  on  hollem  of  kind  which  ham 
Indapandant  water  onhnnna.  contenla 
am  avaliahle  to*  hand-  and  antomatleallv- 
ftrad  ataam  bdlem  up  to  ISO  Ib  iimaroye 


VMWssv  mwm  rmKm  loi* 

tented  air  vahra  tmnafPrma  high 
air  to  low  Talodty  naar  tha  point 
entry.  The  vahra  ean  be  Inatallad 
bahnid  tha  grtlla  at  tha  lunetion 
valoefty  trunk  dueta  with  eon- 
>1  vatoeity  branch  dueta  to  aupply 


PASKASSA  PAMS.  Imdde  hack  eover. 
Thaae  V-bclt  fane  am  madv  to  run.  arlth 
fan.  motor  and  drive  In  one  comnaet  aa- 
aambly.  They  am  mada  In  18  aixaa  arlth 
arhaal  dlametara  from  8%  to  2^  In.,  and 
arlth  eapacitlaa  to  12.008  afm.  Dfrect-eon- 
naetad  unlta  am  alao  avallahto  A  n-ooM 
eatatoa  arith  tafomuraon  on  tha  untta.  la 


Thaaa  induatrlal  on  bumern  ham  ani^ 
natle  mhra  which  la  controlled  by  tha  oH 
tempamtum  and  arm  not  odmH  on  to  tha 
rotary  atomlxtng  cup  untn  It  Ja  warm 
anovigh  to  ftm  properly.  TTraa^  tha  oil 
bumera  oroylda  aeeurata  oil  mataring. 
fine  atomlaatlon.  quick  atarta.  and  no  alug 
of  e^  oil  in  tha  Dnaa.  An  nhwtratad  20- 
paga  catalog  u  amilabla  daaernwng  mm 
auwmatle  bumam.  - - - Nmm  mt 


All  CONDinOMING,  BEKTOK  us  VEHTUATIIIG 
93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 

AMIMSr  SRVICi 
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Petro  Industrial  Oil  Burners 

PAID  FOR  THEMSELVES 
DURING  THE  FIRST  YEAR 


for  th0 

WYETH  LABORATORIES,  INC. 

Philadelphia,  Pa. 


Petro  oil  burners  saved  us  $6,349  on 


fuel  the  first  year — and  in  addition  we 
en|oy  better  heating  and  more  horse¬ 


power  from  our  boilers,  ’  says  E.  C. 


Beeler,  Plant  Engineer. 

FUEL  SAVINGS  JUST  [X)NT  HAPPEN 
— there  has  to  be  a  reason— and  the  Petro 
“Thermal  Viscosity  System”  is  the  reason 
Petro  equipment  owners  all  over  the  country 
save  thousands  of  dollars  every  year!  It*5  a 
simple,  foolproof  fuel  preheating  system  which 
lowers  the  viscosity  of  the  low-cost,  heat-rich 
heavy  oils  and  enables  users  to  burn  them 
with  complete  reliability. 

Horo’t  how  it  works 

To  properly  fire  No.  6  oil,  the  oil  must  be 
warmed  so  that  it  will  thin  out  and  ignite  easily 
and  atomize  efficiently.  To  accomplish  this  vital 
need  Petro  burners  have  a  magnetic  valve 
which  is  controlled  hy  the  oil  temperature  and 
will  not  admit  oil  to  the  rotary  atomizing  cup 
until  it  is  warm  enough  to  fire  properly.  The 
oil  is  circulated  through  automatic  heaters 
until  the  proper  temperature  is  reached.  Heat¬ 
ers  are  of  ample  capacity  to  supply  warm  oil 
for  any  firing  need. 

Thus  Petro  oil  burners  assure  owners 


(I)  accurate  metering  of  oil  (2)  fine,  thorough 
atomization  (3)  quick  starts,  no  smoky  fires 
(4)  no  slug  of  cold  oil  in  lines  to  cause 
faulty  starts. 

No  manual  attontion  it  roquirod 

The  entire  operation  is  automatic.  There  are 
no  involved  mechanical  controls  requiring 
adjustment  or  maintenance. 

Savot  labor  cotft — tavot  fuol  costs 

Why  don’t  you  find  out  how  much  Petro 
industrial  oil  burners  can  save  for  you?  They 
are  quickly  adaptable  to  nearly  every  existing 
boiler.  Send  in  the  coupon  for  full  information. 

OVER  so  YEARS  Of  LEADERSHIP  IN  AUTOMATIC 
HEATINO  AND  POWER  EQUIPMENT 


Now  In  tlwir  17th  yrar  of  con- 
itunt  oivratlon  tlir  IVtro  rotary 
oil  burnrr*  at  tlir  W)wth  latlxt- 
raloric-a  continur  to  kIvf  top 
prrformattcr  and  l•ITu•ixn^y. 


COMPLETE  PACKAOED  UNIT 

A  com|>lrtr  forrrd  draft  romlajation 
ayatrin  with  all  parta  fattory  aaarm- 
hlxd  and  tr^itra.  Savra  in.iallation 
timr  and  r<Mt,  sivra  top  prrform- 
anrr  and  furl  rronomy. 


•UIL  THIS  COUPON 

FOR  FREE  CATM.OC  T  . 

I'RTRO  \ 

3245  Weat  lOfith  .Strret. 

(  Irveland  II.  Ohio. 

In  (  anada:  22.11  Hlo  tr  ht  .  '  | 

Wrat.  Toronto,  Ontario. 

Hlraiw  arnd  I  lie  20-(Miitr 
illuatraird  Petro  rataloa. 

Name 

Company 

Addrm. 

City  State 


. .  •  quickly  and  accurofaly 
wMi  Hi*  Alnor  Pyrocon,  th«  porfablu  contact 
pyromotor  for  taking  turfaco  tomporaturot. 
This  handy,  porkiblo  instrumont  can  bo  your 
most  utoful  maintononco  and  installation  tool 
. . .  H  providos  occuroto  tomporoturo  roadings 
Instantly  of  any  surfaco  (motallic  or  non- 
motollic),  flat,  curvod,  stationary  or  rovolving. 

It's  a  woll-bolancod  instrumont  mountod 
In  a  sturdy  caso  for  proloctlon  ogoinst  tho 
usuol  hasords  of  on-tho>iob  sorvico.  Jowolod 
movomont  Is  also  hoavy-duty,  shocks 
rosistant  typo  that  will  withstand  hard  and 
continuous  uso  . .  .  performing  with 
loborotory  accuracy. 

A  wMo  soloction  of  thormocouplos  and 
oxtonslon  orms  assures  its  odaptation  to  your 
needs.  Eight  standard  P.  scale  ranges  art 
ovailoblo  up  to  1200°P.  Send  for  comploto 
details  contained  in  Bulletin  4257. 
Illinois  Testing  Laboratories,  Inc.,  Rm.  Sl4, 
420  N.  LaSollo  St.,  Chicago  10,  III. 

dCn/yv 


PRICiSION  INtfRUMIMTS 
POR  IVIRY  INDUSTRY  J 


ThenRil  Stresses  in  Building  Materials 

(Concluded  from  page  144) 

to  less  than  about  6()(M)  cu.  ft  per  hr.  smoke  tends  to  come 
out  into  the  room. 

Kench  tests  show  that  the  free-standing  Are  has  a  radia¬ 
tion  efficiency  of  about  19%  plus  a  convection  efficiency 
of  about  13%,  total  32%  .  This  compares  with  a  total  of 
around  23%  (all  radiation!  for  an  ordinary  fire.  Bench 
tests  do  not  show,  however,  what  will  happen  in  an 
ordinary  room  in  the  care  of  ordinary  folk.  So  Mary 
Davidson,  D.  E.  Kimber,  and  R.  E.  J,  Tulett  of  the 
B.C.U.R.A,  Laboratories  at  Leatherhead  arranged  some 
field  tests.  Their  report  (Journal  Inst.  Fuel  27,  170,  123) 
was  read  before  the  Institute  in  April. 

Various  local  bodies,  such  as  women’s  organizations, 
were  ap|)ealed  to  and  170  volunteers  offered  to  make  tests 
in  their  houses.  Finally  a  total  of  40  were  chosen  to  be 
as  alike  as  possible,  and  after  a  period  of  5  winter  weeks 
during  which  each  householder  weighed  all  the  coal  he 
put  on  his  fire,  and  tolerated  2  or  3  visitations  for  meas¬ 
urement  of  room  temperature  etc.,  two-thirds  of  them  had 
their  fires  replaced  by  one  or  other  of  two  types  of  free¬ 
standing  fire.  The  tests  were  then  all  re|)eated,  the  un- 
c;hanged  households  acting  as  controls. 

The  householders  were  using  their  own  coal  and  paying 
for  it,  and  so  one  datum  of  interest  is  the  temperature 
they  kept  their  own  living-rooms  at  for  watching  television 
in  the  evening.  The  average  of  room  thermographs  was 
about  60  deg.  Actually  58.6  deg  on  this  corresponded  with 
reasonable  comfort.  The  major  part  of  the  volume  of 
each  room  had  an  equivalent  temperature  in  excess  of 
65  deg.  Warmer  near  the  fire,  of  course.  The  verdict  on 
the  free-standing  fire:  a  21%  saving  in  fuel  and  an  im¬ 
proved  standard  of  warmth,  especially  in  cold  weather, 
making  it  60  to  70%  better  than  an  ordinary  open  fire. 


CaMdian  Dafraa  Days  for  April, 

1955* 

City  j 

April 

1  Cumulative 

1955  1  Normal 

1  1954  1  Normal 

Calgary,  Alta . 

861 

750 

8188 

8631 

Charlottetown,  P.  E.  1.  .  . 

873 

858 

7221 

7727 

Crescent  Valley,  B.  C.  .  . 

771 

624 

7382 

7328 

Edmonton,  Alta . 

822 

780 

8728 

9369 

Fart  William,  Ont . 

680 

888 

9301 

9478 

Grande  Prairie,  Alta.  .  . 

858 

822 

9415 

9617 

Halifax,  N.  S . 

752 

768 

6214 

6902 

London,  Ont . 

450 

642 

6639 

6968 

Medicine  Hot,  Alta.  .  .  . 

684 

606 

7750 

8194 

Morteton,  N.  B . 

843 

798 

7513 

8094 

Montreal,  P.  Q . 

619 

715 

7737 

8088 

Narth  Bay,  Ont . 

609 

813 

8728 

8746 

Ottawa,  bnt . 

590 

726 

8012 

8364 

Penticton,  B.  C . 

615 

507 

6228 

6073 

Porquis  Junction,  Ont.  .  . 

678 

972 

10144 

10586 

Priivce  George,  B.  C.  ... 

853 

738 

8386 

8506 

Quebec  City,  P.  Q . 

786 

849 

8488 

8848 

Regina,  Sosk . 

684 

816 

9449 

10457 

St.  John,  N.  B . 

764 

792 

7315 

7576 

Saskatoon,  Sask . 

756 

725 

9620 

10081 

Toronto,  Ont . 

441 

669 

6121 

6895 

VorKOuver,  B.  C . 

586 

498 

5001 

4977 

Victoria,  B.  C . 

585 

504 

4867 

4569 

Wirwisor,  Ont . 

348 

582 

5854 

6454 

Winnipeg,  Man . 

540 

822 

9607 

10444 

*ThrK  ilaU  are  ■iii>plied  thDiugh  the  courtesy  of  the  Meteorolocical 
Division  Air  Service  Branch,  Department  of  Transport,  Canada. 

The  l>e(iartiiicnt  reports  sliiht  revisions  in  the  figures  for  March  as 
published  in  last  month’s  issue.  Corrected  figures  arc:  Edmonton,  Alta., 
1560;  Montreal,  P.  U..  1250;  Regina.  Sash.,  1721. 
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NOVELTY  STEAM  BOILER  WORKS,  INC 


Qualify  f abricotori  50  'i *■ 


fjncj  Klonian  Sm  CZ»LI.IVa  a 


T»-  baltirnore  PLo/o  2  04?5 


New  Yor^  BAy^ide  5  ^600 


And  how  can  anyone  be  really  comfortable 
without  the  full  dimension  heating  and  air 
conditioning  comfort  that  only  Standard  Ceiling 
Air  Diffusers  provide.  Five  flush  and  five  ex- 
tended  models,  sized  for  6*  to  14'  ducts.  Baked 
on  metallic  finish.  Also  dampers,  installation 
rings,  and  accessories. 

. . .  ■Hull  tM«  aU  la  yaar  laWartitaa  fa*  Iraa  Nlatalafal 

STANDARD  STAMPING  &  PERFORATING  CO. 

3141  W.  49th  Place,  Chicago  32,  Illinois 


Shown  hero  is  a  "General" 
backward  blade  centrifugal 
fan.  Highly  flexible  in  pur* 
pose  or  position  it  Is 
designed  ror  use  In  heat* 
ing*ventilatlng  and  air 
conditioning  systems, 
power  plant  installations 
and  industrial  processes. 
Non*overloading,  quiet 
operation-are  inherent 
qualities  in  all  General 
backward  blade  fans. 


mechanical 

lungsl 


Greater  efficiency,  longer  life, 
iess  maintenance  cost  are  auto* 
matically  yours  in  every  General 
Blower  product.  Over  twenty 
years  experience  in  manufac¬ 
turing  heavy  duty  air  moving 
equipment  for  the  nation's 
leading  industries  is  the  guar¬ 
antee  of  quality  behind  each 
blower  leaving  our  plant. 

Let  General  Blower  engineering  "know 
how"  help  you  with  your  next  air 
handling  problem.  Contact  the  engi¬ 
neering  sales  representative  In  your 
area  or  write  General  Blower  Company. 


JNOVELTY 
@nt  Lonfliu-LUe- 


BACKWARD  BLADE 
WHEEL 

AND  SPUN  INLET. 


LINING 

L*t  our  Novaloii  Linini|  Dopart- 
mant  offer  thair  ausseationa  as  a 
solution  to  your  storace  problam. 
Conaiderabla  savinss  are  often 
poanble  by  sparifyinc  a  tima- 
t sated  lining  as  an  aTtamata  to 
far  more  axpensiva  steal  alloys — 
with  protection  against  corrosion 
gtiarantaad. 


Let  ua  assist  in  the  engineering 
of  systems  that  require  tanks-  by 
offering  suggestions  in  fabrication 
economies.  At  your  dis|ioaal  is  our 
many  years  of  ex|ierience  in  select¬ 
ing  and  processing  matariala  for 
building  tanks  of  steel,  stainleas 
steel,  copper,  nickel,  monel  and 
all  cisds. 


COMPANY 
•  601  PIIIIS  AVINUI 

MORTON  GROVE.  ILLINOIS 
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PETROMETER 

REMOTE  READING 

LIQUID  DEPTH 
GAUGES 


.^cocl 
to  S(fe,  ^eveC 


I 


WRITE  FOR 
BULLETIN  PH 
TODAY. 


rot  TANKS  70  INCHIS 
TO  SO  FiET  OEEt. 


THE  BEST  GAUGE  FOR: 

Commercial  and  Industrial  Fuel  Oil 
Storage  Tanks 

Domestic  Installations  with  Buried  Tanks 

Storage  Tanks  for  other  Industrial  Liq¬ 
uids— gasoline,  solvents,  acids,  etc. 

HERE’S  WHY: 

Can  be  installed  on  tanks  above  or  be¬ 
low  the  ground  and  up  to  Va  of  a 
mile  away. 

No  troublesome  moving  parts— oper¬ 
ates  on  the  principle  of  the  U-tube. 
Simple,  dependable  and  accurate. 

Large,  eosy-to-read  vertical  scale  gives 
tank  cantents  at  a  glance.  Scales 
are  easily  changed  for  different 
liquids. 

Easy  to  install— the  tank  assembly  for 
the  gauge  can  be  installed  when 
the  tank  is  empty  or  when  contain¬ 
ing  liquid,  it  can  also  be  installed 
separately  to  complete  the  tank 
work.  The  gauge  can  be  connected 
any  time  later.  Only  one  simple  con¬ 
nection  to  tighten. 


LIQUIDEPTH  INDICATORS,  INC. 

43-22  TENTH  STREET 
LONG  ISLAND  CITY  I.  N.  Y.  < 


COMING  EVENTS 

Where  listed,  rtomes  or  titles  of  individuels  ore 
those  from  whom  further  infomtotion  is  available. 

POWER  ENGINEERS  CONVENTION— 73rd  annual  convention 
of  the  Notionol  Assoctofion  of  Power  Engineers,  Inc.,  of  the 
Hotel  Woldorf-Astorio,  New  York,  N.  Y.  A.  F.  Thompson,  secre¬ 
tory  of  the  Association,  176  W.  Adorns  St.,  Chicogo,  III. 

. JUNE  13-17,  1955. 

COMBUSTION  CONFERENCE — International  Conference  on 
Combustion,  sponsored  by  the  Americon  Society  of  Mechanical 
Engineers,  New  York,  N.  Y.  ond  The  Institution  of  Mechonicol 
Errgineers,  London,  England,  in  cooperation  with  the  Office  of 
Summer  Session  of  Massachusetts  Institute  of  Technology,  to  be 
held  in  Kresge  Auditorium  of  Technology  at  MIT,  Combridge, 
Moss.  C.  E.  Davies,  secretary  of  ASME,  29  W.  39th  St.,  New 

York,  N.  Y . JUNE  15-17,  1955. 

TESTING  MATERIALS  MEETING -Annual  meeting  of  the 
Americon  Society  for  Testing  Materials,  ot  the  Cholfonte- 
Hoddon  Holl,  Atlontic  City,  N.  J.  Secretory  of  the  Society,  1916 

Race  St.,  Philadelphia,  Pa . JUNE  26-JULY  1,  1955. 

ASHAE  MEETING — The  semi-onnuol  meeting  of  the  American 
Society  of  Heotirrg  and  Air-Conditioning  Engineers  in  Son  Fron- 
cisco,  Colif.  A.  V.  Hutchinson,  executive  secretory  of  the  Society, 

62  Worth  St.,  New  York  13,  N.  Y . JUNE  27-29,  1955. 

INTERNATIONAL  CONGRESS  OF  REFRIGERATION— Ninth 
International  Congress  of  Refrigeration,  sponsored  by  the  In 
ternotionol  Institute  of  Refrigeration,  to  be  held  in  the  con 
fereiTce  rooms  of  the  Sorbonne  in  Paris,  France.  General  Secre 
tariat  of  the  Congress,  International  Institute  of  Refrigeration, 

1 77,  Boulevard  Male^erbes,  Paris,  France  . 

. AUGUST  31-SEPTEMIER  15,  1955. 

INSTRUMENT  SOCIETY  CONFERENCE— Tenth  Annual  Con- 
ference  and  Exhibit  of  the  Instrument  Society  of  America,  ta 
be  held  at  Shrine  Exposition  Hall  and  Shrine  Auditorium,  Los 
Angeles,  Colif.  John  McCoffery,  assistant  executive  secretary 
of  the  Society,  1319  Allegheny  Ave.,  Pittsburgh  33,  Po. 

. SEPTEMBER  12-16,  1955. 

GAMA  MEETING — Annual  meeting  of  the  Gas  Applionce  Mon- 
ufacturers  Associotion,  ot  the  El  Mirodor,  Palm  Spirngs,  Colif. 
H.  Leigh  Whitelow,  managing  director  of  the  Associotion,  60 

E,  42nd  St.,  New  York,.  N.  Y . OCTOBER  12-14,  1955. 

WHOLESALE  PLUMBING  AND  HEATING  CONVENTION— 4th 
annual  convention  of  the  Americon  Institute  of  Wholesale 
Plumbing  and  Heating  Supply  Associations,  Inc.,  to  be  held  ot 
the  Hotel  Woldorf-Astorio,  New  York,  N.  Y.  G.  T.  Underwood, 
executive  secretory  of  the  Institute,  402  Albee  Building,  1426 
GSt.,  N.  W.,  Woshington,  D  C . SEPTEMBER  17-21,  1955. 

AGA  CONVENTION — 1955  convention  of  the  Americon  Gas 
Association  and  the  Pocific  Coast  Gos  Association,  ot  the  Statler 
Hotel,  Los  Angeles,  Colif.  Secretary  of  the  AGA,  420  Lexington 

Ave.,  New  York  17,  N.  Y . OCTOBER  17-19,  1«5. 

ASA  MEETING — Annuol  meeting  of  the  Americon  Standards 
Association,  at  the  Sheroton  Park  Hotel,  Washington,  D.C. 
Secretary  of  the  Association,  70  E.  45th  St.,  New  York  17, 

N  Y . OCTOBER  24-26,  1955. 

SOLAR  ENERGY  SYMPOSIUM— A  World  Symposium  on  Ap¬ 
plied  Solor  Energy,  sponsored  by  Stanford  Reseorch  Institute, 
Stanford,  Colif.,  to  be  held  ot  Phoenix,  Ariz.  Choirmon  of  the 
Institute,  612  S.  Flower  St.,  Room  332,  Los  Angeles  14,  Colif. 
. NOVEMBER  2-5,  1955. 

POWER  EXPOSITION — Chicago  Exposition  of  Power  &  Mechan- 
icol  Engineering,  ot  the  Coliseum,  Chicogo,  III.,  to  be  held  under 
the  ouspices  of  The  American  Society  of  Mechonicol  Engineers, 
in  conjunction  with  their  75th  Anniversary  meeting.  E.  K. 
Stevens,  monoger,  Internotionol  Exposition  Co.,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y . NOVEMBER  14-lB,  19SS. 

ASRE  WINTER  MEETING — Winter  meeting  of  the  Americon 
Society  of  Refrigerotirtg  Engineers,  ot  the  Hotel  Stotler,  New 
York,  N.  Y.  R.  C.  Cross,  secretory  of  the  Society,  234  Fifth 
Av#.,  New  York  1,  N.  Y . NOVEMBER  27-30,  1955. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Cortditioning  and  Refrigeration  Industry,  at  Atlantic  City,  N.  J., 
sponsored  by  the  Air-Conditionirtg  and  Refrigeration  Institute. 
The  nome  of  this  trode  show,  formerly  known  os  the  All-Industry 
Refrigeration  and  Air  Conditioning  Exposition,  has  been  officially 
changed.  George  Jones,  executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Washington,  D.  C. 

. NOVEMBER  2B— DECEMBER  1,  195S. 

NUCLEAR  CONGRESS — Nucleor  Congress  ond  Atomic  Exposi¬ 
tion,  sponsored  by  the  Engineers  Joint  Council,  to  be  held  in 
Cleveland,  Ohio.  Stewort  E.  Reimel,  secretory  of  the  Courtcil, 
29  W.  39th  St.,  New  York  18,  N.  Y.  DECEMBER  12-17,  195S. 
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Viro  Crimp 

HIGH  VELOCITY  AIR  FILTERS 


VIRO  CRIMP  MEDIA 

hat  spaciol  H«mm«d  Edg«t  for 
ttrongth  and  safo,  oaty  han> 
dling.  No  cutti  No  Scratchosl 
No  Filtor  surfaco  damago. 


^  NMMIMUM  MSISTAMCI 


Also  Avolfoblt .  . . 

lew  Velocity  end  Creese  Filters . 

Write  for  cetelegs  end  prices. 


^ir  Fiite?  iornmation 


lOSH  NORTH  WATER  ST.  •  MILWAUKEE  2.  WIS 


Canadian  Rcpf*'st  ntotivc 
DOUGLAS  ENGINEERING  CO.,  LTD,  mONTREAI 


A  few  distributorships  available. 
Write  for  dolailit 


Novy  well  make  it, 

EZEEl 

The  SHOPMASTER 
arrived  about  May  1st. 

PRODUCTION  RECORD 

We  find  it  can  be  used  to 
perform  more  operations 

»ii5*S£P  OCT]NOv|OE( 

than  anticipated 


Fast  and  Easy  way 


ttlTT 


ENGEL  SHEET  METAL  EQUIPMENT.  INC. 


3001  UNION  AVC. 


ST.  LOUIS  15.  MO. 
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FIRST  IN  POWDFR  ACTUATED  FASTENING 


(Continued  from  page  156) 


The  Watts  Regulator  Co.,  Lawrence,  AAass — now  in  its  80th 
yeor — held  a  national  sales  meeting  during  the  week  of  Morch 
21st  at  its  LawrerKe  plant.  This  meeting  was  attended  by  56 
agents  from  all  over  the  United  States  and  Canada.  Sessions 
were  held  in  the  Peabody  House-Philips  Andover  Academy.  New 
products  for  the  plumbing  and  heatir>g  trade  were  introduced. 
Emphasis  was  placed  on  sales  engineering. 


resisted  by  Euorpeans  who  fear  it  may  cause  un¬ 
employment  in  mines. 

Europe  is  entering  its  oil  age  with  a  predominantly 
coal  mentality  in  most  of  the  places  where  policy  is  deter¬ 
mined  according  to  a  N.  Y.  Times  report  by  M.  L.  Hoff¬ 
man. 

The  way  oil  is  treated,  as  a  fuel  by  West  European 
governments  does  not  suggest  that  there  is  any  great 
interest  in  encouraging  its  use.  And  yet  there  is  wide 
agreement  that  a  great  upsurge  in  the  consumption  of 
energy  is  ahead  for  West  Europe  and  that  much  of  the 
additional  energy  must  come  from  oil — for  the  next  four 
or  five  decades  at  least. 

•  FINANCE.— Most  governments  have  strong  ministries 
concerned  with  coal  and  electric  power.  They  stand  up 
fur  the  interests  of  these  industries,  whether  nationalized 
or  in  private  hands. 

Except  possibly  in  Italy  and  Austria  the  ministry  that 
has  the  greatest  interest  in  oil  is  the  Ministry  of  Finance. 
That  department  is  chiefly  interested  in  how  much  money 
it  can  get  out  of  oil  in  taxes. 

•  PRESSURE. — There  are  influential  international  commit¬ 
tees  dealing  with  coal  problems  such  as  the  Coal  Com¬ 
mittee  of  the  Economic  Commission  for  Europe  and  the 
corresponding  committee  of  the  Organization  for  Euro¬ 
pean  Economic  Cooperation  in  Paris.  There  are  *‘coal 
economists**  in  influential  spots  both  on  these  inter¬ 
national  bodies  and  in  national  governments.  There  do 
not  seem  to  be  any  **oil**  economists  except  those  working 
for  the  oil  companies. 

The  High  Authority  of  the  European  Coal  and  Steel 
Community  in  Luxembourg  is  a  powerful  advocate  for  the 
interests  of  the  coal  industry  and  its  hundreds  of  thou¬ 
sands  of  employes  and  dependents. 

•  PUtLIC  RELATIONS. — Oil  is  politically  weak  in  Europe 
partly  because  it  is  widely  regarded  as  “foreign**  indus¬ 
try.  This  is  not  only  or  even  mainly  because  of  the  large 
element  of  United  States  ownership  in  the  big  intema- 

(Continued  on  page  168) 


Pamset  SAVES  ni,000 

iV  W 11'  fll'IIIH  ITI'll  )i^ 


for  Fastening  Air  Ducts  in 
Texas’  Largest  Store 

More  than  two  milea  of  air  conditioning  ducta 
were  installed  with  RAMSET  SYSTEM  in  the 
new  addition  to  Joeke’s  Department  Store  at 
San  Antonio,  Texas,  the  “largest  store  in  the 
largest  state.” 

By  using  RAMSET  Jobmaster,  anchoring  studs 
were  set  at  the  rate  of  better  than  1  per  minute, 
—  instead  of  an  estimated 

15  minutes  each  by  old- 
fashioned,  conventional 
methods.  Substantial  cost 
BP  savings  were  thus  gained,  as 
^  well  as  a  far  faster,  com¬ 
pletely  secure  installation. 
Similar  results  were  obtained  for 
hanging  13  miles  of  sprinkler 
piping  and  anchoring  43  miles  of 
electric  conduit. 

The  high  speed  and  wide  utility  of 
RAMSET  SYSTEM  have  made  it  the 
2-to-l  favorite  over  all  other  power- 
actuated  fastening  methods — and 
more  contractors  use  RAMSET  than 
all  other  makes  combined.  Ask  your 
dealer  or  write  us  for  details  on  how 
you  can  make  more  profit  from  every 
job  by  using  RAMSET  SYSTEM. 
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HOW  TO  COMBINE 
AIR  CONDITIONING 
AND  FORCED  AIR 
HEATING  SYSTEMS  BY 
UTILIZING  EXISTING 
HEATING  DUCTS 


FLOOR  MODEL 
2h.p. 

Compact  unit  roquirat 
no  ducti,  doat  on 
axcaptionol  cooling 
job  in  tha  ovaroga 
homa.  Raody 
for  aoty  installation. 


ATTIC,  ROOF  OR 
OUTSIDE  INSTALLATION 
UNITS.  2  and  3  h.p. 
Complataly  wotarproof 
and  insulatad  against 
haat  of  sun.  Can  also  bo 
usad  for  slab  floor 
or  basamant  tla-in. 


PREFERRED  UTIUTIES  MFC.  CORP. 

ItaO  UOAOWAY  Daot.  N  NIW  YOM  23.  N.  Y. 


a  $av«i  10  le  30%  in  Fwal. 
a  Iniurn  Fnrfnct  Orolt  Control, 
a  Cut*  loMoi  from  trlckwork  lookogo. 
a  Incrootot  CO2  Forcontogo. 
a  todwco$  Fly  A»h  Ouonlily  up  Slock, 
a  Cools  Wolls  noxi  to  Chininoy. 
a  Vonlilotos  Boilor  loom. 


Slim  r*  maH  aratr  iofc.  kf  UnPar. 

wf  itaf$’  lakaratarlat,  lat.  Wrlta  tar  $ullalla  tOO. 


Usas  oxisting  ducts.  5  times  cooling  capacity  of  most  win¬ 
dow  units.  Also  available  for  roof  or  ceiling  installation. 
Standard  electrical  connections.  5-yaar  guarantee. 

WRITE  today  for  complata  details. 

OINERAL  AIR  CONDITIONING  CORP. 

Dept.  AC,  4S42  I.  Daaliaai  St.,  Las  Aagalas  23,  Calif. 
NATIONWIDE  SAUS  AND  SERVICE 


Preferred 

DRAFT-AJUSTOR 

In  Ihol  noal  boilor  inilollolion  bo  ivro 
to  inclwdo  o  Froforrod  Boromotric  Droft-A- 
Justor.  Controls  draft  owtomotlcally  and 
oliminotos  otficioncy  lossos  diro  to  oxcom 
air.  Thovsonds  of  thoso  controls  oro  lav* 
ing  millions  of  fuol  dollors. 


MAKES  THE 
ONLY  OIL-FIRED 

UNIT 
HEATER 


WITH  OUTPUTS 
FROM  1  12,000 
TO  280,000  BTU  s 


Send  for  FREE  12  parje  Catalog 

DELTA  HEATING  CORPORATION 

TRINTON  8,  NIW  JIBSIY 


Represent¬ 
atives 
in  all 
major 
cities 


EXHAUST  HOODS 


Exhaf' 


The  only  book  pnbiiahed  that  given  eons- 
prehenaive  information  on  the  flow  of  air 
around  and  into  the  openings,  hoods  or 
slots  in  exhanst  ventilating  systems.  Covers 
all  phases  of  hood,  booth  and  slot  design. 
Shows  how  to  determine  the  required  air 
volume  and  veloeity  for  hcMxls  and  other 
types  of  openings  for  the  eontrol  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  out 
in  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 

141  Pssas.  127  Illsstratiaas.  St  Tsblas,  $24# 

THE  INDUSTRIAL  PRESS 

f  3  Warfh  StraaF  Naw  Yarli  1 3.  N.  Y. 
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Carrier  knows 
heating 

Over  fifty  year*  of  leaiiemhip  in  air  ronditioninf;  have 
liiven  (Carrier  unmatched  exiierience  in  the  control  of 
teni|»erature- heating  av  well  an  cooling.  Yen,  Carrier 
known  heating  hy  ex|>erienre-and  all  thin  engineering 
nkill  and  leadernhip  contrihuten  to  the  HU|>eriority  of 
Carrier  Unit  Heatern. 


CARRIIR  HIATMO  AND  VINTILATING  UNITf 


niouiiled.  Choice  of  roil  uiiiln, 
diM-liurge  palleriin,  filter  nec> 
lionn,  muiiuul  or  uiilomutic 
dum|>er  runlrfd*,  nleum  or  hot 
wuler  rirciilulioii.  Optional 
Hound  •deadening  and  vihra- 
tioii'inolation  feuturen.  Kut* 
ingn  from  to  l,2(>d.(NN) 

litu/hr.;  1S(H)  to  31,0041  rfm. 


Coni|>a(i,  «er>utile  unitn  for 
lurgr-areu  huildingn,  nrhoola, 
auditoriiiinn.  g)iii«,  garugei, 
nillln  and  factorien  of  all 
typen.  .Sectional  ized  ronutriir- 
tion  add*  ficxihility  to  uppli* 
cation.  ea*e  to  in*tullution. 
Can  i>e  lioriconlally  or  verti> 
cully  »u*pended  or  floor* 

CAMIIR  IHDUSTIIAL  NIAT 
MPPttMBf 

They  dintrihute  lieat  evenly  at 
full  or  partial  load*.  PoHitive 
control  of  heat  *ave*  fuel 
through  flow  control  of  nieum 
or  hut  water,  or  dumper  com 
Irul  of  air.  Sectionuliaed 
runntructioii  permit*  flour 
mounting,  vertii'ul  or  hori* 
aoiilul  »u*|»en*ion.  Sixen  and 
urrangement*  for  115,000  to 
l.()20.IKHI  iltu/hr. 


WRITE  or  USE  COUPON  for  complete  information 


Carrier 


•ir  CTwiHinlwg 
flrigwrwtin 
iiMlwttrial  hMtiiig 


I - 1 

I  CAMin  CORMIATION.  104  S.  OoMm  It.,  SyiwcaM.  N«w  Tart  | 
I  eiMM  land  foldart  on  (Mturnt  and  Ml«<tlen  dntn  (or  Carrtor  Hnatlno  ‘  I 
,  nnd  Vontllnting  Unit*  and  Haat  OiOuMrt.  . 
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OIL  USES 

{Continued  from  page 

tional  companies.  Royal  Dutch  Shell  is  British  and  Dutch 
owned.  Agip  is  all  Italian. 

The  construction  of  large  refineries  in  European  port 
cities  has  done  something  to  bring  the  industry  closer  to 
Europe  in  the  human  sense.  But  compared  to  coal,  few 
persons  are  employed  in  the  refining  and  distribution  of 
petroleum.  The  companies  have  done  little  or  nothing  to 
bring  home  to  Fluropeans  their  stake  in  the  industry. 

The  typical  big  company  advertisement  sh<*ws  pictures 
of  Arabs  working  around  a  pipe  line  or  a  tanker  in  a 
Middle  F^astern  port.  Oil  is  still  an  exotic  pro«luct  like 
pineapples  or  bananas,  to  most  Euro|)eans. 

All  these  factors  are  slowing  down  the  use  <»f  petroleum- 
based  fuels  in  West  F^urope.  The  |)etroleum  industry  be¬ 
lieves  that  this  region  will  need  all  the  coal  and  all  the 
oil  it  can  get  for  the  next  fifty  years.  But  the  industry 
is  still  doing  little  to  push  the  use  of  anything  except  auto¬ 
mobile  and  diesel  fuel. 

•  RESTRICTIONS. — In  France  the  us«*  of  oil  for  h<nne 
heating  actually  is  restricted  by  an  agreement  between 
the  oil  companies  and  the  ci)al  distributors’  cartel. 

The  companies  have  been  discouraged  from  com|)eting 
more  strenuously  with  coal  by  price  reductions.  Only 
the  high  level  of  exci.se  taxes  makes  gasoline  inherently 
more  costly  to  West  F^urope  than  to  the  United  States. 

'l  ime  and  again  tentative  efforts  of  the  oil  companies 
to  give  the  motorist  cheaper  gasoline  have  l)een  met  with  a 
prompt  increase  in  taxes  e(]uivalent  to  the  price  cut. 

•  FEAR.  —  It  seems  <lear  that  these  various  barriers  to 
a  rapid  increase  in  the  use  of  oil  as  an  energy  source 
will  remain  significant  until  one  widely  held  as  fear  is 
laid  to  rest.  'Phis  is  the  fear  that,  if  F'urope  starts  to  use 
more  oil  in  processes  hitherto  powered  mainly  by  coal, 
there  will  be  unemployment  in  the  coal  mines. 

No  one,  least  of  all  the  big  oil  companies,  denies  that 
there  is  a  real  sm'iological  problem  in  the  concentration 
«)f  populations  dependent  wholly  on  coal  mining  in  cer¬ 
tain  parts  of  FlurojM?.  No  government  can  ignore  the  conse- 
(juences  ((f  this. 

The  |)etroleum  industry  maintains  that  substitution  of 
oil  for  coal  in  terms  of  processes  or  uses  does  not  mean 
sulmtitutioii  in  the  sense  that  as  more  oil  is  used  Ie.s8  coal 
will  l>e  needed.  Industry  spokesmen  maintain  that  the 
effect  of  cheaper  fuel  on  powering  an  increase  in  the  total 
activity  of  industry  and  thus  in  the  total  utilization  of 
energy  is  bound  to  keep  the  demand  for  coal  high  in¬ 
definitely. 

But  little  has  been  done  to  spread  this  thesis  around  or 
to  convince  politicians,  trade  union  leaders  or  economists 
that  it  Ls  more  than  just  big-company  pr(»paganda. 

NATURAL  GAS 

put  in  luxury  class  by  Pulbrighf  in  plea  to  remove 
raderal  controls. 

Coasumers  of  natural  gas  enjoy  a  ’’luxury”  fuel  and 
therefore  are  not  entitled  to  Government  control  of  its 
price,  Senator  J.  William  Fullbright,  told  a  Senate  com¬ 
mittee  in  Washington,  May  10.  ' 
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The  Arkansas  Democrat  is  the  sponsor  of  a  measure 
to  remove  the  authority  of  the  Federal  I’ower  Commission 
to  regulate  natural-gas  prices  at  the  wellhead. 

•  NOT  NECESSITY, — He  maintained  that  consumers  al¬ 
ways  could  turn  to  coal  or  to  oil  if  they  did  not  like  the 
prices  a«ked  for  natural  gas.  He  said  his  hill  was  aimed  at 
preventing  “Yankees  from  exploiting  us.” 

Senator  T  ulbright  said  ( ritics  of  his  hill,  who  charged 
that  the  lack  of  Federal  regulati»)n  would  add  to  the 
burden  of  gas  consumers,  “bring  up  the  hypocritical  argu¬ 
ment”  that  gas  was  a  necessity.  He  insisted  that  a  recent 
Supreme  Court  decision  imposing  Federal  regulation  at 
the  wellhead  “will  not  benefit  consumers,  but  will  damage 
the  citizens  of  gas-producing  states.” 

Senator  Fulbright’s  bill  is  similar  to  the  measure  intrce 
duced  in  the  House  early  this  )ear  by  Fiepresentative  Oren 
Harris,  Deimx.-rat  of  Arkansas.  It  would  amend  the  Natu¬ 
ral  Gas  Act  of  19.‘1}{  to  “corret  t”  a  Supreme  ('.ourt  deci¬ 
sion  of  last  June.  This  allowed  the  Federal  Power  Com¬ 
mission  to  fix  natural-gas  prices  at  the  wellhead. 

Senator  T'ulbright  replied  to  (|uestions  by  Senator  John 
().  Pastore,  Democrat  of  Ifhode  Island.  Senator  Pastore 
acted  as  chairman  of  the  Senate  Interstate  and  Foreign 
(Commerce  Committee  in  the  absence  of  Senator  Warren 
G.  Magnuson,  Democrat  of  Washington. 

•  CLASH.  —'Regulation  is  the  subject  of  a  clash  l)etween 
natural  gas-producing  states  in  the  South  and  Southwest 
and  the  consuming  areas  in  the  industrial  Northeast  and 
Midwest. 

Senator  I’astore,  Senator  James  H.  Duff,  He|>ublican  of 
Pennsylvania,  and  Senator  (Charles  E.  Potter,  Kepublican 
of  Michigan,  asked  today  how  the  ultimate  consumer 
could  be  protected  against  unreasonable  prices. 

Principal  concern  for  the  natural  gas  producer  was 
shown  by  Senators  I^yndon  B.  Johnson  and  Price  Daniel 
of  Texas  and  Senator  A.  S.  Mike  Monroney  of  Oklahoma, 
all  Demor-rats,  with  Senator  Andrew  F.  Schoep|)el,  Uepub- 
lican  of  Kansas. 


of  Moisture  Content 

To  Improve  Your  Product 
or  Protect  Your  Materials 
or  for  Processes  or  Tests 


^  This  Niagara  Air  |  i  »  I 

Conditioning  Method  y  ff 

dries  air  directly  and  V  M 

measurably,  using  a  y 

moisture>absorbing 
liquid  spray.  It  makes 

humidity  control  a  separate  function  from  lowering 
or  raising  temperatures  and  gives  you  precise  control 
with  thermostats  alone;  no  moisture-sensitive  devices 
are  needed.  You  have  simpler,  more  trustworthy,  less 
expensive  control  instrumentation.  Niagara  precise* 
control  installations  have  the  best  record  for  reliability. 

Niagara  Air  Conditioning  provides  you  with  any 
temperature  and  relative  humidity  you  need.  Using 
"Hygrol”  absorbent,  it  is  not  expensive  to  operate, 
saving  the  refrigeration  commonly  used  to  condense 
moisture  and  making  re-heat  unnecessary  in  most 
cases.  It  gives  large  capacity  with  compact,  easily* 
maintained  equipment.  Ask  for  Descriptive  Bulletins 
#112  and  #121.  Address  Dept.  —  HV, 


ASHAE 


semi-annual  meeting  to  hear  technical  reports  on 
research  and  symposium  on  evaporative  cooling. 

MemlxTs  and  guests  attending  the  Semi-Annual  Meet¬ 
ing  of  the  American  Society  of  Heating  and  Air-Condi¬ 
tioning  Engineers  will  hear  technical  reports  on  various 
research  proje<-ts.  as  well  as  a  symposium  on  evaporative 
cooling  conducted  by  authorities  in  this  field. 

The  meeting  will  l>e  held  June  27,  2B  and  29  in  San 
Francisco  at  the  St.  Francis  H(»tel  with  registration  1h*- 
ginning  on  Sunday  and  thereafter  each  morning  until  the 
concluding  day.  Meetings  of  the  Council  of  the  Society  and 
various  committees  will  take  place  prior  to  and  during 
this  three  day  period.  ASHAF.  president,  John  E.  Haines, 
and  first  and  second  vice  presidents,  John  W.  James  and 
Peter  B.  Gordon,  will  preside  respectively  at  the  opening 
of  each  of  the  sessions. 

•  HEAT  FLOW.— Subjects  planned  for  the  first  session  are 
t  Continued  on  {>aee  1 70 » 


NIAGARA  BLOWER  COMPANY 


409  Lexington  Avc.  New  York  i  7,  N.  Y. 

District  Enghsttri  in  Principal  Citits  of  V.  S.  and  Canada 
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i  {Continued  from  page  109) 

!  the  measuring  of  heat  flow  through  a  test  house  with  an 
analogue  computer,  winter  design  temperatures  in  Can* 

;  ada,  and  the  calculation  of  heat  flow  through  a  flat  roof 
■  hy  direct  measurement. 

I  •  AIR. — ^The  amount  of  air  required  to  keep  workers 
I  comfortable  in  commercial  laundries,  an  analysis  of  the 
I  cause  of  odors  in  air  conditioning  coils,  and  a  report  on 
I  the  measurement  and  breakdown  of  dust  particles  sampled 
from  the  air  in  the  laboratory,  will  be  the  nature  of  the 
^  papers  scheduled  for  the  second  session. 

Arranged  for  the  third  session  are  a  report  on  the 
i  presence  and  causes  of  gases  in  hot  water  heating  systems, 

I  an  explanation  of  a  chart  for  designing  cooling  towers,  a 
study  of  wooden  louvers  to  determine  reduction  of  fric¬ 
tional  resistance  to  air  flow,  and  how  the  sizing  and  loca¬ 
tion  of  room  air  outlets  can  change  patterns  of  air  move¬ 
ment. 

•  PROGRAM. — ^Titles  of  the  papers  are  as  follows: 

F^lfctric  Analogur  Prediction  of  the  Thermal  Behavior  of  an  In- 
i  habitable  Encloture,  by  Harry  Buchberg,  University  of  Cali- 
'  fornia,  Los  Angeles 

A  Method  lor  Determining  Winter  Design  Temperatures,  by  M.  K. 
Thomas,  Deputy  Superintendent,  Climatology  Section,  Canadian 
(^vemment 

Periodic  Heat  Flow  Through  Flat  Roofs,  by  Merle  L.  Erickson, 
Keitearch  Assistant,  University  of  Minnesota,  and  Donald  J. 
Vild,  Research  Engineer,  George  V.  Parmelee,  Senior  Research 
Supervisor  and  A.  N.  Cerny,  Research  Mathematician,  ASHAE 
Research  Lal>uratory 

Ventilation  of  Gimmercial  Laundries  by  Sidney  Marlow,  Industrial 
Hygiene  Engineer,  New  York  State  Department  of  Labor 

Air  Conditioning  Coil  Odors,  by  A.  B.  Hubbard,  Liason  Engineer, 

.  General  Electric  Company,  and  Nicholas  Deininger  and  Frede- 
!  rick  Sullivan,  .Senior  Research  Chemists,  Arthur  D.  Little,  Inc. 

I  Size  Distribution  and  Concentration  of  Airborne  Dust,  by  Kenneth 
T.  Whitby,  research  Associate,  and  Professors  Axel  B.  Algren 
and  Richard  C  Jordan,  University  of  Minnesota 

.Sources  of  Vent  Gas  in  a  Hot  Water  Heating  System,  by  L.  N. 
.Montgomery,  Research  Associate,  and  Professor  Warren  S. 
Harris,  University  of  Illinois 

Psychrometric  Analysis  for  Design  of  Forced  Draft  Cooling  Tow¬ 
ers,  by  Samuel  E.  Agnon,  Mechanical  Engineer,  Haifa,  Israel, 
and  Professor  Benjamin  H.  .Spurlock  University  of  Colorado 

Resistance  of  Wooden  Louvers  to  Fluid  Flow,  by  Charles  W, 
Bevier,  Research  Assistant,  Texas  Engineering  Experiment 
Station 

Performance  and  Evaluation  of  R<M)m  Air  Distribution  Systems, 
by  Professors  Alfred  Koestel  and  G.  L.  Tuve,  Case  Institute  of 
Technology 

It  in  planned  that  the  evaporative  cooling  symposium 
will  cover  the  following  subjects;  Historical,  air  cooling 
by  evaporation,  evaporation  from  surfaces,  weather  data 
limitations,  geographical  limitations,  system  design,  in¬ 
direct  systems,  and  water  treatment. 

•  OKLAHOMA. — Over  24D  members  and  guests  of  the 
y\merican  Society  of  Heating  and  Air-Conditioning  En¬ 
gineers  attending  a  Regional  Meeting  in  Oklahoma  City 

I  .April  14-16  heard  reports  by  ASHAE  president  John  E. 
I  Haines  and  director  of  research  Elmer  R.  Kaiser,  as  well 
as  papers  covering  residential  cooling,  removal  of  mois¬ 
ture,  pressure  losses  of  divided-flow  fittings,  and  a  new 
method  of  calculating  air  conditioning  loads. 


Jm  save 

TIME 

\"r  and  MONEY 

when  you  form 

riExiBLE  Connectors 


•fmH.  PcM. 

Imogins,  thii  ons-pi«cs,  foclory-ostsmblsd  nwtal-to-motsrkil  unit 
wnrolti  obiotulsly  flatl  No  mors  bothoring  with  unwieldy  duct  ma¬ 
terial  that  buckles  easily.  Eigen  Silent  Duct  makes  on-the-spot  work 
a  cinch  .  .  .  you  just  measure  and  cut.  You  can  fabricate  any  type 
of  flexible  duct  connector  in  minutes  .  .  .  with  half  the  effort!  You 
can  save  up  to  60*/«l  No  more  worry  about  an  inventory  of  "made- 
up"  parts,  either.  Your  choice  of  U.L.  approved,  (Gov't.  Spec.  Mil-D- 
10160)  convas.  Johns -Manyt/le  asbestos  and  U,  5.  Rubber  ireoprene 
coated  fibre  glass.  In  or  6 '  widths  attached  to  24  or  26  gouge 
golvanized  steel  or  24  gauge  aluminum  to  fill  every  job  requirement. 
All  available  in  handy-to-use  23,  50  or  1 00  foot  rolls. 


2  Mor»  Bg«ii  Products 
Thot  Put  Profits  In  Your  Pockotl 


•  Quickest  end  easiest  way  ever 
devised  fer  instetling  turning  vanes 
fer  square  elbows  •  No  special 
tools  roqwiredt  vanes  leek 
eodly  with  blew  of  hammer 


Hr  MuHI-tiode  Dampers  .  .  . 
Nroliel  or  Opposed  •  Most  perfect 


•  Assembles  In  a  jHly  .  .  .  cuts 
assembly  time  in  hMf  •  lasily 
adjusted  and  sett  oRgning. 
licensed  by  MinneapoMi  Meneywell 


'Put  Profits  In  Your  Pockotl' 


Write  today  for  free  catalog  ond  "spec"  shooH  Osst.  06 
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SCREENLESS  - 

•  |ftUGG£Ol.y  BUILT  J 
•  NON-CLOG  IMPELLER 


“DtfltmdACt* 

L  PUMPsJ 


to  hold  42nd  senf*i*annual  meet* 
ing  in  Milwaukee. 

Some  of  the  country’s  foremost  re¬ 
frigeration  and  air  conditioning  en¬ 
gineers  will  address  the  42nd  Semi- 
Annual  Meeting  of  the  American  So¬ 
ciety  of  Refrigerating  Engineers  in 
Milwaukee,  Wisconsin,  June  12  to  15, 
at  the  Hotel  Schroeder. 

In  addition  to  three  technical  ses¬ 
sions,  the  diversified  technical  pro¬ 
gram  will  include  an  air  conditioning 
conference,  a  domestic  refrigerator 
engineering  conference  and  six 
forums. 

Program  Committee  Chairman  E. 
P.  Palmatier,  Carrier  Corp.,  has  an¬ 
nounced  the  following  program  of 
tet'hnical  sessions: 

iune  13,  Monday  A. M— Technical  Session 
The  Injection  Refrigerstion  Cycle,  by  Wil¬ 
lis  Merle  Carter,  Professor  of  Machine 
Design,  University  of  Kentucky. 
Characteristics  and  Performance  of  Rotary 
Compressors,  by  H.  F.  Lehmkuhl,  Seeger 
Refrigerator  Co. 

Moisture  Migration  in  Hermetic  Refrigera¬ 
tion  Systems  as  Measured  Under  Varied 
Conditions,  by  W.  R.  Brisken,  Manager 
Advanced  Engineering,  G.E.  Co. 

June  14,  Tuesday  A.M. — Technical  Session 
Physiological  Effects  of  Environment  of 
Domestic  Animals,  by  H.  L.  Carver, 
Agricultural  Research  Center,  Depart¬ 
ment  of  Agriculture. 

Insulation  in  Refrigerated  Transportation 
Body  Design,  by  S.  W.  Eby  and  R.  U. 
Collister,  Armstrong  Cork  Co. 

Moisture  Problems  in  Low  Temperature 
Railroad  Transportation,  by  T.  M. 
Elfving,  President,  Isoflex  Corp. 

Rate  of  Solidification,  by  D.  I...  Gx'.hran, 
Stanford  University. 

June  IS,  W ednesday  A.M. — Technical 
New  Thermodynamic  Properties  of  Freon- 
12,  by  R.  C.  McHarness,  Research  Super¬ 
visor  and  Dr.  B.  J.  Eiseman,  Jr.,  Re¬ 
search  Chemist,  E.  I.  DuPont  de  Nemours 
&  Co.,  Inc.,  and  Prof.  J.  J.  Martin,  Uni¬ 
versity  of  Michigan. 

Vibration  and  Vibration  Analysis  of  Com¬ 
mercial  Units,  by  C.  A.  Hathaway  Chief 
Engineer  and  K.  .K.  Merz,  Engineer  in 
Charge,  Product  Development,  Torring- 
ton  Mfg.  Co. 

Some  Practical  Aspects  of  the  Dielectric 
Properties  of  Refrigerants,  by  1).  A. 
Beacham  and  R.  T.  Divers,  Central  Engi¬ 
neering  Staff,  Materials  Standards  Dept., 
f^arrier  Corp. 

June  15,  Wednesday  P.M. — Air 
Conditioning  Conference 
NAHB  Air  Conditioned  Village,  Austin 
Report 

Builders  View  Point  of  Austin  Village, 
by  N.  A.  Cole,  Architect-Builder  and 
President,  Fabricon  Co.,  Austin,  Texas. 
.Some  of  the  Interesting  Test  Resiflts  of 
Austin  Village,  by  C  W.  Nessell,  Min¬ 
neapolis-Honey  well. 


THE  ECONOMKAl  SEWAGE  PUMP  wMi 
Ihe  HOttfLOC  impeKtr! 


This  WEIL  Screenitss  Haavy  Du^  Non-Clogging 
Sawogt  Ejactor  is  ruggadly  built  for  yaors  of 
troubla-fraa  oparotion.  WEIL  Pumps  of  this  de¬ 
sign  ora  still  oparoting  sotisfoctorily  oftar  25 
yaors  of  sarvica. 

This  unit  is  complately  foctory  ossam- 
blad,  aconomicol  to  install  —  only  ona 
piping  connaction  is  raquirad.  Pra- 
ossambly  ond  factory  tasting  insura 
LESS  instollation  tima  ond  no  "coll-^^^H 
back"  sarvicing. 

Inharant  in  the  design  of  this  pump 
on  ompla  reserve  of  strength  to  meat 
the  most  severe  conditions.  The  ease 
and  simplicity  of  installation  and  the 
record  of  many  years  of  troubla-fraa 
operation  moke  this  pump  the  logical 
choice  with  the  anglnaar,  contractor 
ond  owner. 


fig.  C-WOI 

This  Two  Blade  NON-CLOG  Impeller  is  the 
most  important  port  of  the  scraanlass  non- 
cloa  sewage  pump.  Not  only  does  it  affective¬ 
ly  handle  lorga  diameter  solids  but  it  also 

f tosses  rags  ond  stringy  material  of  vorious 
angths  which  ora  washed  into  the  sewage 
pit.  Pumps  with  this  impeller  successfully 
handle  difficult  pumping  jobs  such  as  woste 
from  public  toilets,  canning  plonts,  hospitals 
and  industrial  instollotions. 


This  rugged  pump  casing  with  wide 
woterways  permits  unobstructed 

Sassage  of  the  maximum  solids 
ondled  by  o  non-clog  impeller. 


N«w$  of  tko  Month 


F'irld  Application  Siiggritlion*  from  Au»- 
tin  Village,  by  D,  V,  IMrone,  Presi¬ 
dent,  Typh*K)n  Air  Conditioning  (^., 
Inc. 

Noteii  on  Equipment  Design  from  Aus¬ 
tin  Village,  by  1.  P.  Sharpe,  Manager, 
Product  Planning,  Home  Heating  and 
(kioling  Dept.  General  Electric  C.o. 


NUCLEAR  HEAT 


Gai-Fired  Duct  Furnaces 


from  reactor  experiment  offered 
for  sale  by  AEC. 

1  he  Atomic  Energy  (ioniniissioii  is 
inviting  proposals  by  public.  c(»op- 
erative,  or  private  orgunizatiims  tt» 
purchase  the  heat  produced  in  experi¬ 
mental  o|)eration  of  the  sodium  graph¬ 
ite  reactor  now  under  construction 
at  a  site  30  miles  northwest  of  down¬ 
town  l.os  Angeles,  (California.  Dr. 
Willard  F.  Eihhy.  acting  chairman, 
announced  today.  As  required  by  the 
Atomic  Energy  Act  of  1054,  the  AE(' 
will  give  preference  and  prioritv  to 
public  bodies  and  coo|)eratives  in  con¬ 
tracting  for  the  disposal  of  heat  en¬ 
ergy  produced  by  the  rear-tor. 

•  BUILDERS.— The  reactor,  known  as 
the  Sodium  Reactor  Experiment,  is 
one  of  five  reactor  systems  with  which 
the  AE(]  is  rurrently  experimenting 
in  its  program  for  the  development 
of  economically  competitive  nuclear 
power.  'Fhe  development  work  and 
fabrication  of  the  reactor  is  being 
done  by  North  American  Aviation, 
Inc.,  under  contract  with  the  AEC. 
North  American  is  hearing  about 
25'^  of  the  cost  of  the  experiment 
and  will  operate  the  plant  when  it  is 
completed  in  1D5(). 

•  OUTPUT,  — ^'Fhe  peak  heat  load  »>f 
the  SHE  will  he  about  2(MHM)  kilo¬ 
watts,  [M'rmitting  the  generation  of 
approximately  75(K)  kilowatts  of  elec¬ 
tricity.  The  availability  of  heat  from 
the  reactor  will  he  subject  to  the  de¬ 
mands  of  the  experimental  program 
and  therefore  n«»  guarantee  can  he 
given  of  the  quantity  or  continuity  of 
energy  from  the  SHE.  Despite  the  un¬ 
firm  nature  of  the  energy  it  is  be¬ 
lieved  that  valuable  operating  experi¬ 
ence  can  l)e  gained  by  generating 
electric  |M)wer. 

The  Atomic  F'.nergy  Commission 
has  already  received  a  proposal  from 
the  Southern  (California  Edison  Com¬ 
pany  to  purchase  the  SRE  heat  and 
install,  at  its  own  expense,  all  equip¬ 
ment  ner-essary  to  convert  the  heat  to 
electricity. 


POSiriVi  RUST  PROTECTION  —  Here's  a  new 
lightweight  gat-lired  duct  furnace  with  rust- 
and  corrosion-resistant  stainless  steel  heat  ex¬ 
changer  and  burner.  It's  specially  built  for  use 
with  cooling  coils  or  packaged  air  conditioners. 
Cool,  moisture-laden  air  and  condensation 
which  rust  ordinary  steel  tubes  and 
cast  iron  burners  are  no  hazards  to 
stainless  steel.  'This  meau 
extended  ser- 
.  .  . 

tion  possibilities. 


EASIER  INSTALLATION  —  Modine 
Duct  Furnaces  are  light  in  weight, 
easier  and  less  expensive  to  handle 
and  install.  Only  the  heat  ex¬ 
changer  area,  not  the  entire  unit, 
is  enclosed  in  duct  work.  Furnaces 
may  be  used  singly 
or  in  multiple. 


ALWAYS 

assembly 

mounted  on  side  of 
unit  .  .  .  always  readily 
accessible,  even  when  furnace  Is 
near  floor  or  in  close  quarters 
where  clearance  is  a  problem. 

DIRECT-FIREO  HEAT  EXCHANGER  — 

Stainless  steel  tubes  are  seam- 
welded  into  a  rigid,  gas-tight  heat 
exchanger.  Each  tune  is  individ- 
ually-flred  for  most  effective  and 
uniform  heat  transfer. 

For  new  Bulletin  iSS, 
contact  the  Modine 
rcpreteniativc  liMed 
in  your  clauified 
phone  ImmA.  or  write 
m  I  r'-e^K  to  Modine  Mfa.  Co. 

ISll  DcKqvenAvc., 


TROUBLE-FREE  BURNERS  — 

Stainless  steel  burners  have 
self-cleaning  ports  with  four  times  the 
free  area  of  conventional  drilled  ports. 
Sharp  edges  deter  lodging  of  dirt  or  scale. 
Complete  burner  and  manifold  assembly 
are  easily  removed. 

FIVE  SIZES  —88,000  to  213,000  Btu /hr  input. 
Many  applications  —  in  air  conditioning  sys¬ 
tems  ...  as  a  concentrated  source  of  heat 
for  central  heating  systems  ...  as  "boosters" 
to  supplement  a  central  plant  ...  for  in¬ 
dustrial  and  agricultural  drying,  processing 
and  ventilating. 


ALLEN  COOLER  & 
VENTILATOR  INC. 

ROCHESTER,  MICH. 

Commttrcial  and  Indutfrial  Need 


(•tCfMtiitfo 


Roof  Venfilafori  for  E' 


F.  W.  DWYER  MFC.  CO 


STAXAUSTER  can  be 

used  to  convert  all  types  of 
roof  ventilators  into  powerful 
exhaust  or  air  supply  units. 


type  AC  centrifugal  pump 
for  air  conditioning  systems 


When  outside  atmospheres  are  laden  with 
abrasive  dust  particles,  recirculation  of  cooling 
water  in  air  conditioning  systems  using  cooling 
towers  becomes  a  major  maintenance  headache. 
Shaft  seals  become  worn  far  more  quickly  than 
normal  and  leakage  occurs. 

The  Type  AC  pump  was  designed  specifically 
by  Weinman  engineers  to  render  long  service 
under  these  conditions;  in  addition  to  a  rotary 
type  mechanical  shaft  seal,  there  is  provided  a 
reversible  ceramic  floating  seat  and  carbon 
washer  combination  held  by  a  stainless  steel 
spring,  insuring  longer  life  and  leakproof  oper* 
ation.  The  shaft  is  solid  stainless  steel,  prevent* 
ing  rust  or  corrosion  even  when  cooling  water 
is  chemically  polluted. 


EXHAUST  FANS 

Whether  you  ere  workinf  on  new  construction  or 
motoriting  existing  ventilators,  Allen  Exhaust 
Fans  will  be  the  top  performance,  quality  answer 
to  the  particular  ventilating  problem.  Easy  to 
install,  economical  to  operate,  these  Ians  meet  a 
wide  range  of  needs.  In  addition  to  the  Fan 
Section  shown  above,  the  line  Includes  the 
Remote  Drive  Allen  Staxauster,  and  for  wall 
installations,  the  Allen  Exhaust  Fan  and  the  Lo- 
Noiz-Level  Multiblade  Fan.  Our  representatives 
are  in  most  principal  cities;  names  listed  in  our 
catalog  in  Sweet’s  Architectural  File,  Section  20b. 


Rimoto  Drivt 
Allen  Stauuttir 
Specially  designed  for 
applications  handling 
corrosives  and/or  high- 
temperature  air. 

Write  for  cateioi. 


CLOSE -COUPLED 


\ — X  DWYER 

PITOT  TUBES 


NOW  GRADUATED  IN 
INCHES  DN  BOTH  SIDES 

cenfering  in  duct, 
accuratn  traversing 


(’rimpleU*  rantte  of  1*2' 

to  fiO'  lengths.  (Popular  8«?t: 
No.  161  18',  No.  16:i  ;16'.) 

“P”  Htyles  available  with  in¬ 
tegral  or  *4  '  pi|H-  thread 
mounting  gland  .  .  .  also 
available  with  Rplit  flange 
mountings..  .  .  either  at  slight 
extra  cost. 


^<rfTI0N  TO  FIT  REQUIREMENTS 


Wherever  thoroughly  dependable,  trouble-free  circu¬ 
lation  of  hot  or  chilled  water,  preaeure-biHieting,  or  other 
general  pumping  needs  are  indicated,  Weinman  Type 
AC  pumps  will  give  superior  service.  If  you  have  a  pump 
problem,  call  your  nearest  WEINMAN  Centrifugal 
Pump  Specialist  or  write  for  Bulletin  729  .  .  .  perhaps 
the  Type  AC  pump  is  exactly  what  you  need! 

R»pr0a»nlaliv9t  in  principal  eitiaa. 


No.  1 60  Dwyaf  Aifof  Tuba  shown  charking 
oir  uaioritf  with  No.  1 01 0-1  Magnahaht 
Cogo.  Dwyar  alto  mokat  a  lull  ronga  el 
inefinoU  and  uarhcel  manomalart,  port 
obla  and  itatienory 


•  stainitts  tigel  Ihreughawt  •  tgst-conflrm*d  unity  co- 
•fficiant  •  dirtcl  rondino  chnrtt  supplied  •  meet  NAEM, 
ASHAVE  specs  •  far  temperatures  to  tOO”  f.  •  clean, 
burr-free  static  hales  •  priced  as  lew  as  $12.50 

Write  for  Dwyer  Bulletin  No.  B-2 


!  CFE 


FACTORY  COMPLETED 
CONTROL  PANEL  BOARD  CABINETS 


CoMpIcte  CFE  factorr-aMcmbIcd  Panel  Board  Cabinen  tave  time,  coac.  worry  and  tervice  calU 
on  (as,  oil,  combination  lud  or  KOker  ioMallation*.  CFE  control  cabincu  group  all  primary 
burner  controls,  flame  sale  guards,  gages,  fuses,  circuit  breakers,  etc.,  in  one  neat  compact 
standard  cabinet  34'  square  and  onTy  8'  deep-available  In  special  m*t$  to  fill  your  needs. 

Advanfgss: 

•  Own  rasyansIWflty  lar  sB  ajwrtmla_— bwliiflkif  CFE  Oampar  Control  and 
oi^lor  milts  as  m^lidm^l.  s^mcWml  or  ^^tmsslio^l. 

9  AN  controls  mounted,  gipod  and  odrod  into  o  slnglo  mdl. 

•  AN  oonlgmant  gro-tsotsd  for  troohio'frao  InitoNotlon  and  sporoMso.  ^ - 

•  Only  ana  pnrdiaao  ardor  instead  of  amny.  . 


For  compl»$0  mjormsiion,  urrkt  $o: 


Solve  Heat  Transfer  Problems 
Directly  .  .  .  and  Accurately! 

INDUSTRIAL  HEAT  TRANSFER,  by  F.  W.  Hutchinson,  presents  123 
working  graphs  that  permit  the  direct  solution  of  complex  problems  of 
heat  transfer.  Use  of  these  graphs — which  are  equal  in  accuracy  to  the 
equations  from  which  they  are  derived — speeds  heat  transfer  analysis  and 
helps  to  eliminate  errors  in  calculation.  In  addition  to  the  complete  text, 
graphs  are  provided  for:  air,  acetylene,  ammonia,  benzene,  chlorine, 
ethane,  ether,  helium,  oxygen,  pentane,  steam,  sulphur  dioxide,  water, 
and  37  other  industrially  used  liquids  and  gases. 

Get  your  copy  of  this  valuable  working  reference  book  today! 

336  Pages,  136  Charts  and  Illustrations  —  $6.00 

ORDER  YOUR  COPY  FROM  THE  INDUSTRIAL  PRESS 


W*  pey  poffc9c  if  you  tend  pey* 
mcul  In  full  with  your  erdor, 
Honoy  refunded  if  you  ere  not 
telitfied. 


Fmhlishtrs  of  Air  CondUioninn,  HrsSing  tmd  VentiUting 

93  Worth  Street  New  York  13^  IS,  Y. 


CLASSIFIED  ADVERTISING 


Menefccturcr'c  Beprcceutatlv* 

for  Imding  Kaatcrn  mcnufccturer  of  ne- 
Uoncily  cdvertlMd  lin*  of  plug,  relief  end 
high  prvsaure  service  valves,  meter  eon* 
neetluns,  pipe  tapping  machines,  etc.,  to 
contact  any  one  or  all  of  the  following  l  gas 
utilities,  water  works,  plumbing,  heating 
and  industrial  supply  housce.  Straight  com* 
mission.  Partially  satablished,  protected, 
eselualve  tarrltorias  open.  Reply  to  E.  8. 
Boyer,  Director  of  Sales,  Welsbach  Corpo- 
ratlun,  Kitson  Valve  Divisiun,  Philadelphia 
t«.  Pa. 


Maanfactarer'a  Begrsasutative 
Seeking  new  IlnmT  Register  your  name, 
territory,  line  with  us.  We  often  get  requeats 
from  manufacturers  seeking  repreaentatives. 
Write  Research  Director,  Air  Conditioning. 
Heating  B  Ventilating.  N  Worth  SC,  New 
York  11,  N.  Y. 


Aseistant  to  Prednet  Salee  Manager 

Exceptional  opportunity  for  young  grad¬ 
uate  engineer  interested  in  aales  manage¬ 
ment.  I.oading  manufacturer  of  air  con¬ 
ditioning,  heating,  ventilating,  and  boat 
transfer  equipment  has  departments  for 
young  men  seeking  poeitiun  with  diversifled 
duties  in  engineering,  sales  and  business 
administration.  Previous  experience  with 
heating  and  ventilating  equipment  desirable 
but  nut  required.  Send  detailed  resume  of 
education,  experience  and  salary  required 
tot  Manager  of  Staff  Employment  THE 
TRANE  COMPANY,  Craase,  Wisconsin. 


1000  SIMULATED  ENGRAVED  tEMHOSSED) 
PERSONAL  APPOINTMENT  OR  BUSINESS 
CARDS-  $3. OS  postpaid.  Blue  or  black  ink — up 
to  seven  lines  of  copy.  Mario  K.  Guglielmi,  1SS6 
K— 74th  Street.  Bro^lyn  38,  N.  Y. 


FOR  SALE  I  Foster  Wheeler  Order  CT-1048-0 
l-Cell-Radwood  Low  Head — 4000  G.P.M.  Cool¬ 
ing  Tower.  Maverick  Mills,  l^t  Boston,  Mass. 


asr  lassrtlsa.  Mlsisiasi  sharas  St.tO.  Ns  sh 
s.  IIAOO  aw  sistle-sslewa  lash.  Psaakis  la 


SALES  ENGINEER  WANTED  fur  responsible 
position  with  well  known  manufacturer  of  com¬ 
plete  line  of  industrial  warm  air  heating  equip¬ 
ment.  Experience  desired  in  sales  application 
and  layout  of  oil  and  gas  fired  equipment. 
Engineer’s  degree  preferred,  but  not  essential. 
Will  travel  part  time  to  assist  established  field 
sales  engineers  offices.  Good  opportunities  for 
advancement.  State  experience  and  qualifica¬ 
tions  first  letter.  Address  Box  882.  Air  Con¬ 
ditioning,  Heating  and  Ventilating.  98  Worth 
St..  New  York  18,  N.  Y. 

Manafactarer’s  Representative  Wanted 

By  leading  manufacturer  to  sell  to  dis¬ 
tributors  a  popular  patented  fast-welling 
essential  plumbing  fixture  approved  as 
standard  equipment  by  leading  plumbing 
fixture  manufacturers.  Supported  by  na¬ 
tional  consumer  and  trade  advertising, 
direct  mail  and  other  promotions.  Sto^y 
repeat  business.  Leads  furnished.  Protected 
territory.  Write,  stating  qualifications,  tor- 
ritory  actively  covered,  lines  handled,  etc. 
Box  No.  888,  Air  Conditioning.  Heating 
and  Ventilating,  98  Worth  St.,  New  York 
18.  N.  Y. 
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'PACKAGED'  FANS 

Clarage  V-belt  Ready  Units  answer  economically 
your  smaller  air  handling  requirements 


Ready  to  run,  with  fan,  motor, 
I  and  drive  in  one  compact,  easily 

installed  assembly.  18  sizes,  wheel  diameters  9%  to 
capacities  to  12,000  cfm.  Direct  connected  units 
also*  available. 


Quickly  adjustable  in  the  field 
for  various  directions  of  air 
discharge.  Slow  speed,  forward  curved  blade  wheels  or 
medium  speed,  backwardly  inclined  blade  wheels  avail¬ 
able.  Special  units  for  handling  corrosive  gases  and 
other  special  assignments  can  be  provided. 


Typical  Clarage  heavy-duty  construc¬ 
tion  throughout.  All  working  parts 
readily  accessible,  yet  entire  drive  (except  on  largest 
sizes)  is  within  frame  of  unit  —  an  important  distin¬ 
guishing  feature! 


QIIIhT  When  properly  selected  and  applied, 
J  Clarage  Ready  Units  meet  the  most  exact¬ 

ing  requirements  in  respect  to  quietness  of  operation. 


Within  their  performance  range, 
these  units  are  unsurpassed  for 
maximum  air  delivery  at  low  power  cost.  You  can  select 
them  with  confidence  for  ventilation,  exhausting,  and 
other  low  pressure  applications. 


For  2t  pogat  of  (omplolo  infor¬ 
mation  on  Clarago  Roody  Units, 
roqwoit  Catalog  515. 


You  can  Rely  on 

Clarage 


View  of  a  standard  Ready  Unit  as  built  in 
the  medium-size  range.  Note  how  operat¬ 
ing  parts  are  shielded. 


Ready  Unit  equipped  with  drive  guard  (at 
the  end)  and  outdoor  covers  (on  the  sides) 
which  provide  complete  weather  protection. 


CLARAGE  FAN  CO.,  Kalamazoo,  Mich. 


dep^ndablm  mqulpmmnt  for 
making  air  your  Morvant 


SALES  ENGINEERING  OFFICES  IN  ALL  FRINCIFAL  CITIES  O  IN  CANADAt  Canada  Fans,  Ltd.,  4215  RIchollow  St..  Montroal 


■LI  LILLY  AND  COMPANY 


A  dramatic  race  against  time  highlighted  the  mass  production  program  for 
Salk  anti-polio  vaccine.  At  Eli  Lilly  and  Company  in  Indianapolis— a  major 
producer  of  the  vaccine— medical  scientists,  production  experts  and  engi¬ 
neering  specialists  worked  with  remarkable  speed  to  perfect  processing 
techniques  and  provide  the  necessary  production  facilities. 

A  variety  of  heating,  cooling,  ventilating  and  humidity  control  problems 
were  involved.  Controlled  spaces  include  incubation  and  test  rooms,  sterile 
processing  areas,  filling,  labeling  and  packaging  rooms,  animal  quarters  and 
animal  test  rooms. 

As  the  special  requirements  of  each  of  these  areas  were  determined  and  the 
engineering  work  planned,  Johnson  engineers  concurrently  planned  the  con¬ 
trol  systems  and  readied  them  for  installation.  In  some  areas,  the  flexibility  of 
existing  Johnson  Control  installations  made  it  possible  to  satisfy  the  new 
needs  with  only  a  few  simple  rearrangements  or  adjustments. 

The  critical  nature  of  polio  vaccine  production  puts  a  premium  on  both 
accuracy  and  dependability  of  control.  On  the  basis  of  past  experience  with 
Johnson  Control,  extending  over  a  period  of  more  than  40  years,  Eli  Lilly 
and  Company  entrusted  many  of  these  important  control  installations  to 
Johnson.  All  work  was  completed  within  the  alloted  time  limits,  and  the 
apparatus  is  functioning  at  the  desired  efficiencies. 

Johnson  Control  combines  the  adaptability,  accuracy  and  economy  to 
solve  correctly  any  problem  of  heating,  cooling,  ventilating,  air  conditioning 
or  process  control.  Whether  your  problem  involves  comfort  control  or  the 
provision  of  protective  temperatures  and  humidities  for  products  and 
processes,  talk  it  over  with  a  nearby  Johnson  engineer.  His  advice  is  yours 
without  obligation.  JOHNSON  SERVICE  COMPANY,  Milwaukee  2, 
Wisconsin.  Direct  Branch  Offices  in  Principal  Cities. 


JOHNSON.CONTROL 


TBM^anATURB 


AIR  CONOiriOMIMG 


Throe  typos  of  livo  polio  virus  oro  grown  in  this 
incubation  room.  Johnson  Thermostats,  regulating 
Johnson  Valves  on  steam  and  chilled  water  coils  of 
the  fan  unit,  maintain  o  uniform  temperature  of 
96* F.  Accuracy  is  within  a  under  normal 

operating  conditions. 


In  onother  incubation  room,  which  is  also  main¬ 
tained  at  96*F.,  test  tubes  revolve  on  drums  in 
safety  and  potency  tests.  In  labeling  and  pack¬ 
aging  rooms  (shown  at  top  of  page),  workers  enjoy 
ideal  temperature  ond  humidity  conditions  for 
comfort. 


PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCi  IRIS 


